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FDAAPPROVED INDICATIONS

Drug Manufacturer Indication(s)
CCR®Antagonist
maraviroc (Selzentry®), |ViiV Combination antiretroviral treatment of patients > 2 years old and > 10 kg
MVCG infected with only CCR5-tropic HIV-1
Fusion Inhibitor
enfuvirtide (Fuzeon®), Genentech Treatment of HIV-1 infection in treatment-experienced patients with
T20or ENF evidence of HIV-1 replication despite ongoing antiretroviral therapy in
combination with other antiretrovirals
Integrase Strand Transfénhibitors (INST$)
dolutegravir (Tivicay®), |ViiV In combination with other antiretroviral agents for the treatment of HIV-1
DTG infection in adults and children 2 6 years of age and weighing > 30 kg;
In combination with rilpivirine, as a complete regimen to replace the
current antiretroviral regimen in those who are virologically suppressed
(HIV-1 RNA < 50 copies/mL) on a stable antiretroviral regimen for > 6
months with no history of treatment failure or known substitutions
associated with resistance to either antiretroviral components
raltegravir (Isentress®, Merck In combination with other antiretroviral agents for the treatment of HIV-1

Isentress HD), RAE

infection in patients weighing > 2 kg*

Non-Nucleoside

Reverse Transcriptase InhibEgNNRTS)

delavirdine’
(Rescriptor®), DLV

Viiv

Treatment of HIV-1 infection in combination with > 2 other active
antiretroviral agents when therapy is warranted

doravirine (Pifeltro™),
DOR

Merck

In combination with other antiretroviral agents for the treatment of HIV-1
infection in adult patients with no prior antiretroviral treatment history
and to replace the current antiretroviral regimen in those who are
virologically suppressed (HIV-1 RNA < 50 copies/mL) on a stable
antiretroviral regimen with no history of treatment failure and no known
substitutions associated with resistance to doravirine

efavirenz (Sustiva®), EFV

generic, Bristol
Myers Squibb

In combination with other antiretroviral agents for the treatment of HIV-1
infection in adults and pediatric patients 2 3 months of age who weigh >
3.5kg

etravirine (Intelence®),
ETR

Janssen

In combination with other antiretroviral agents for the treatment of HIV-1
infection in treatment-experienced patients > 2 years old

nevirapine (Viramune®),
NVP

generic, Boehringer
Ingelheim

In combination with other antiretroviral agents for the treatment of HIV-1
infection in adults and in pediatric patients > 15 days old

nevirapine extended-
release (Viramune® XR),
NVPO

generic, Boehringer
Ingelheim

In combination with other antiretroviral agents for the treatment of HIV-1
infection in adults and in children > 6 years of age with a BSA > 1.17 m?

rilpivirine (Edurant®),
RPWV!

Janssen

In combination with other antiretroviral agents for the treatment of HIV-1
infection in treatment-naive patients > 12 years of age with HIV-1 RNA <
100,000 copies/mL

* The chewable tablet is only indicated for patients weighing > 3 kg. The suspension is only indicated for children from birth
who weigh > 2 kg to < 20 kg. The HD tablet is indicated for adults and pediatric patients weighing < 40 kg.

T Viiv has made a business decision to discontinue Rescriptor 100 mg and 200 mg tablets. They anticipate availability of 100
mg tablets through October 2018 and 200 mg tablets through February 2020.
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FDAApproved Indications (continued)

Drug

Manufacturer

Indication(s)

Nucleoside Reverse Transcriptase InhibE¢NRT$)

abacavir (Ziagen®), ABC?

generic, ViiV

In combination with other antiretroviral agents for the treatment of HIV-1
infection

didanosine (Videx®,
Videx EC®), dd[*314

generic, Bristol
Myers Squibb

In combination with other antiretroviral agents for the treatment of HIV-1
infection

emtricitabine (Emtriva®), | Gilead In combination with other antiretroviral agents for the treatment of HIV-1
FTE infection
lamivudine (Epivir®), generic, ViiV In combination with other antiretroviral agents for the treatment of HIV-1

3TC®

infection
Limitation of UseThe dosage of this product is for HIV and not for
hepatitis B virus (HBV)

stavudine (Zerit®), d4t¥’

generic, Bristol
Myers Squibb

In combination with other antiretroviral agents for the treatment of HIV-1
infection

zidovudine (Retrovir®),
AZT®

generic, ViiV

In combination with other antiretroviral agents for the treatment of HIV-1
infection;
Prevention of maternal-fetal HIV-1 transmission

Nucleotide Reverse Transcriptase Inhibitor (NRTI)

tenofovir disoproxil
fumarate (Viread®),
TDR?

generic, Gilead

In combination with other antiretroviral agents for the treatment of HIV-1
infection in adults and pediatric patients > 2 years of age;

Treatment of chronic hepatitis B (an infection with HBV) in adults ages >
18 years and pediatric patients > 2 years of age weighing > 10 kg

harmacokinetic Enhancer

cobicistat (Tybost®),
COBbr ¢®°

Gilead

In combination with atazanavir or darunavir to increase their systemic
exposure once daily in combination with other antiretroviral agents in the
treatment of HIV-1 infection in adults and in pediatric patients weighing
> 35 kg co-administered with atazanavir or weighing > 40 kg co-
administered with darunavir

Protease Inhibitors (PIs)

atazanavir (Reyataz®),
AT\

generic, Bristol
Myers Squibb

In combination with other antiretroviral agents for the treatment of HIV-1
infection;

Treatment of HIV-1 infection in pediatric patients > 3 years of age who
weigh 25 kg

darunavir (Prezista®), Janssen Treatment of HIV-1 infection in adult patients, including pregnant women;
DRV? Treatment of HIV-1 infection in pediatric patients > 3 years of age who
weigh 2 10 kg;
Limitation of usePrezista must be co-administered with ritonavir and
with other antiretroviral agents
fosamprenavir (Lexiva®), |generic, ViiV In combination with other antiretroviral agents for the treatment of HIV-1
FP\? infection
indinavir (Crixivan®), Merck In combination with other antiretroviral agents for the treatment of HIV-1
ID\#* infection
nelfinavir (Viracept®), Viiv In combination with other antiretroviral agents for the treatment of HIV-1

NF\»

infection
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FDAApproved Indications (continued)

Drug

Manufacturer

Indication(s)

Protease Inhibitors (Plqcontinued)

ritonavir (Norvir®), RTV
or r®

generic, Abbvie

In combination with other antiretroviral agents for the treatment of HIV-1
infection

saquinavir® (Invirase®), |Genentech Treatment of HIV-1 infection in combination with ritonavir and other
SQV antiretroviral agents in adults (= 16 years old)
tipranavir (Aptivus®), Boehringer Co-administered with ritonavir for combination antiretroviral treatment of
TPV Ingelheim HIV-1 infected patients who are treatment-experienced and infected with
HIV-1 strains resistant to > 1 protease inhibitor; not indicated for use in
treatment-naive patients
Recombinant Monoclonal Antibody
ibalizumab-uiyk Thera In combination with other antiretroviral(s) for the treatment of HIV-1

(Trogarzo™)?°

infection in heavily treatment-experienced adults with multidrug-resistant
HIV-1 infection failing their current antiretroviral regimen

Combination Products-N

ucleos(t)ide Reverse Transcriptase Inhibitors (NRTIS)

abacavir/lamivudine generic, ViiV A co-formulated product containing 2 NRTIs used in combination with

(Epzicom®), ABC/3T& other antiretrovirals for the treatment of HIV-1 infection in adults and
pediatric patients weighing > 25 kg

abacavir/lamivudine/ generic, ViiV A co-formulated product containing 3 NRTIs used in combination with

zidovudine (Trizivir®), other antiretrovirals or alone for the treatment of HIV-1 infection in adults

ABC/3TC/AZT and pediatric patients weighing > 40 kg

emtricitabine/tenofovir |Gilead A combination product containing 2 NRTIs used in combination with other

alafenamide (Descovy®), antiretroviral agents for the treatment for HIV-1 infection in adults and

FTC/TA¥ pediatric patients weighing > 35 kg; in combination with antiviral agents
(other than protease inhibitors that require CYP3A inhibitors) for HIV-1 in
pediatric patients weighing > 25 kg to < 35 kg; and in at-risk adults and
adolescents weighing = 35 kg for pre-exposure prophylaxis (PrEP) to reduce
the risk of HIV-1 infection from sexual acquisition, excluding individuals at
risk from receptive vaginal sex

lamivudine/tenofovir Mylan A combination of 2 NRTIs indicated in combination with other

disoproxil fumarate antiretroviral agents for the treatment of HIV-1 infection in adult and

(Cimduo®), 3TC/TD# pediatric patients weighing > 35 kg

lamivudine/tenofovir Celltrion A combination of 2 NRTIs indicated in combination with other

disoproxil fumarate antiretroviral agents for the treatment of HIV-1 infection in adult and

(Temixys™), STC/TD# pediatric patients weighing > 35 kg

lamivudine/zidovudine |generic, ViiV A co-formulated product containing 2 NRTIs used in combination with

(Combivir®), STC/AZ¥ other antiretroviral agents for the treatment of HIV-1 infection in adults
and pediatric patients weighing > 30 kg

tenofovir disoproxil Gilead A co-formulated product containing 2 NRTIs used in combination with

fumarate/emtricitabine
(Truvada®), TDF/FTE

other antiretroviral agents for the treatment of HIV-1 infection in adults
and pediatric patients weighing > 17 kg;

Indicated in combination with safer sex practices for pre-exposure
prophylaxis (PrEP) to reduce the risk of sexually acquired HIV-1 in adults at
high risk and adolescents weighing = 35 kg

¥ Roche/Genentech discontinued 200 mg capsules of saquinavir (Invirase) in September 2018.
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FDAApproved Indications (continued)

Drug

Manufacturer

Indication(s)

Combination

Products- Protease Inhibitors (PIs) or Pls + Pharmacokinetic Enhancer

atazanavir/cobicistat

Bristol-Myers

A co-formulated product containing a Pl and a pharmacokinetic enhancer

(Evotaz®), ATV/E Squibb used in combination with other antiretroviral agents for the treatment of
HIV-1 infection in adults
darunavir/cobicistat Janssen A co-formulated product containing a Pl and a pharmacokinetic enhancer

(Prezcobix®), DRV/é®

used in combination with other antiretroviral agents for the treatment of
HIV-1 infection in treatment-naive and treatment-experienced adults with
no darunavir resistance-associated substitutions (V11l, V32I, L33F, 147V,
I50V, 154L, 154M, T74P, L76V, 184V, L89V)

lopinavir/ritonavir
(Kaletra®), LPV/°

generic, Abbvie

A co-formulated product containing 2 Pls used in combination with other
antiretroviral agents for the treatment of HIV-1 infection in adults and
pediatric patients (> 14 days old)

Combination Products- Multiple Classes

bictegravir/emtricitabine/ Gilead A co-formulated product containing 1 INSTI and 2 NRTIs approved as a
tenofovir alafenamide complete regimen for the treatment of HIV-1 infection in adults and
(Biktarvy®), BIC/FTC/TAF pediatric patients weighing > 25 kg who are antiretroviral-naive or who
are virologically suppressed (HIV-1 RNA < 50 copies/mL) on their current,
stable antiretroviral regimen for 2 3 months with no history of treatment
failure and no known substitutions associated with resistance to its
individual components
darunavir/cobicistat/ Janssen A co-formulated product containing a Pl, a CYP3A inhibitor, and 2 NRTIs
emtricitabine/tenofovir indicated in adults who are either antiretroviral-naive or virologically
alafenamide (Symtuza®), suppressed (HIV-1 RNA < 50 copies/mL) while on stable antiretroviral
DRV/c/FTCITAF therapy and have no history of treatment failure or known substitutions
associated with resistance to darunavir or tenofovir
dolutegravir/abacavir/ Viiv A co-formulated product containing 1 INSTI and 2 NRTIs indicated for the
lamivudine (Triumeq®), treatment of HIV-1 infection in adults and pediatric patients weighing >
DTG/ABC/3TE 40 kg
dolutegravir/lamivudine Viiv A co-formulated product containing 1 INSTI and 1 NRTI indicated as a
(Dovato®), DTG/3TE complete regimen for the treatment of HIV-1 infection in adults with no
antiretroviral treatment history and with no known substitutions
associated with resistance to its individual components
dolutegravir/rilpivirine Viiv A co-formulated product containing 1 INSTI and 1 NNRTI indicated as a
(Juluca®), DTG/RP% complete regimen for the treatment of HIV-1 infection in adults to replace
the current antiretroviral regimen in those who are virologically
suppressed (HIV-1 RNA < 50 copies/mL) on a stable antiretroviral regimen
for 2 6 months with no history of treatment failure and no known
substitutions associated with resistance to its individual components
doravirine/lamivudine/ Merck A co-formulated product containing 1 NNRTI and 2 NRTIs indicated as a

tenofovir disoproxil
fumarate (Delstrigo™),
DOR/3TC/TDF

complete regimen for the treatment of HIV-1 infection in adult patients
with no prior antiretroviral treatment history and to replace the current
antiretroviral regimen in those who are virologically suppressed (HIV-1
RNA < 50 copies/mL) on a stable antiretroviral regimen with no history of
treatment failure and no known substitutions associated with resistance
to Delstrigo
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FDAApproved Indications (continued)

Drug

Manufacturer

Indication(s)

Combination

Products-Multiple Classegcontinued)

efavirenz/lamivudine/ Mylan A co-formulated product containing 1 NNRTI and 2 NRTIs indicated as a

tenofovir disoproxil complete regimen for the treatment of HIV-1 infection in adult and

fumarate (Symfi™), pediatric patients weighing > 40 kg

EFV/3TC/TDF

efavirenz/lamivudine/ Mylan A co-formulated product containing 1 NNRTI and 2 NRTIs indicated as a

tenofovir disoproxil complete regimen for the treatment of HIV-1 infection in adult and

fumarate (Symfi Lo™), pediatric patients weighing > 35 kg

EFV/3TC/TDF

elvitegravir/cobicistat/ Gilead A co-formulated product containing 1 INSTI, 1 pharmacokinetic enhancer,

emtricitabine/tenofovir and 2 NRTIs for the treatment of HIV-1 infection in adults and pediatric

alafenamide (TAF) patients weighing > 25 kg who have no antiretroviral treatment history or

(Genvoya®), to replace the current antiretroviral regimen in those who are virologically

EVG/c/FTCITAF suppressed (HIV-1 RNA < 50 copies/mL) on a stable antiretroviral regimen
for > 6 months with no history of treatment failure and no known
substitutions associated with resistance to its components

elvitegravir/cobicistat/ Gilead A co-formulated product containing 1 INSTI, 1 pharmacokinetic enhancer,

emtricitabine/tenofovir and 2 NRTIs as a complete regimen for the treatment of HIV-1 infection in

disoproxil fumarate adults and pediatric patients > 12 years old and weighing = 35 kg who are

(Stribild®), EVG/c/FTC/TB¥ antiretroviral treatment-naive or to replace the current antiretroviral
regimen in those who are virologically suppressed (HIV-1 RNA < 50
copies/mL) on a stable antiretroviral regimen for > 6 months with no
history of treatment failure and no known substitutions associated with
resistance to the individual components

emtricitabine/rilpivirine/ Gilead A combination product containing 2 NRTIs and 1 NNRTI indicated for the

tenofovir alafenamide treatment of HIV-1 infection in patients 2 12 years of age as initial therapy

(Odefsey®), FTC/RPV/ITAF in treatment-naive patients with HIV-1 RNA < 100,000 copies/mL or to
replace a stable antiretroviral regimen in those who are virologically
suppressed (HIV-1 RNA < 50 copies/mL) for = 6 months with no history of
treatment failure and no known substitutions associated with resistance
to the individual components

rilpivirine/emtricitabine/ Gilead A co-formulated product containing 2 NRTIs and 1 NNRTI used as a

tenofovir disoproxil complete regimen for the treatment of HIV-1 infection in treatment-naive

fumarate (Complera®), patients > 12 years old and weighing > 35 kg with HIV-1 RNA < 100,000

RPV/FTC/TDF copies/mL at the start of therapy;
As an alternate regimen for the treatment of HIV-1 infection in certain
adult patients who are virologically suppressed (HIV-1 RNA < 50
copies/mL) on a stable ritonavir-boosted PI regimen at start of therapy in
order to replace their current antiretroviral treatment regimen

tenofovir disoproxil Gilead A co-formulated product containing 2 NRTIs and 1 NNRTI used alone as a

fumarate/emtricitabine/
efavirenz (Atripla®),
TDF/FTC/ERY

complete regimen or in combination with other antiretroviral agents for
the treatment of HIV-1 infection in adults and pediatric patients weighing
240 kg
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OVERVIEW

Human Immunodeficiency Virus (HIV) infection is a complex disease that results in destruction of the
immune system of HIV-infected individuals. There are 2 major subtypes of HIV: HIV-1 and HIV-2. The
HIV-1 subtype is considered most responsible for the Acquired Immune Deficiency Syndrome (AIDS)
epidemic. The HIV-2 subtype is thought to be less virulent and less transmissible; however, both are
known to cause AIDS and are transmitted by sexual contact, through blood, and from mother to child.
By far, HIV-1 is more common worldwide, and HIV-2 is more concentrated in West Africa.>3

The HIV retrovirus establishes infection by killing the CD4 positive (CD4+) T cells that are crucial to a
healthy immune system. These T cells are also called “T-helper cells” because they also signal other
cells in the immune system to perform their functions. Research has shown that most infecting strains
of HIV use a co-receptor molecule called CCR5, in addition to the CD4 molecule, to enter the T cells and
take over the cellular machinery for viral replication. Without these CD4+ T cells, the immune system is
vulnerable to infection. A healthy uninfected person usually has 800 to 1,200 CD4+T cells per cubic
millimeter (mm?3) of blood. Once infected, the number of T cells declines. This decline may be swifter
than previously believed in the absence of early treatment.>* If the T cell count falls below 200/mm3,
then the condition is classified as AIDS. The individual then becomes even more vulnerable to the
opportunistic infections (Ols) and cancers that are associated with this end stage of HIV disease.

The course of HIV infection varies, but the mean time from infection with HIV to the development of
AIDS-related symptoms has been about 10 to 12 years in the absence of antiretroviral therapy.>®
However, with the emergence of more virulent strains, time to AIDS progression may be getting
shorter. Factors that influence the rate and severity of disease progression include age, genetic
differences, and the level of virulence of the viral strain. Individuals infected with HIV with a specific
mutation in the CCR5 gene may have a slower disease course.

HIV disease was first identified in 1983, but it likely entered the United States (US) in the late 1970s. It
is estimated that there were approximately 37.9 million people living with HIV by the end of 2018, with
23.3 million receiving antiretroviral therapy (ART) globally. In 2018, an estimated 54% of new infections
occurred among key populations and their partners.®® In 2016, there were 15,807 deaths among
people with diagnosed HIV in the US.”’ It is estimated that only 79% of people with HIV know their
status.”® Of new infections, approximately 68% are from male-to-male sexual contact, 23% from
heterosexual contact, and 9% from injection drug use.>® Minority groups in the US have been
disproportionately affected by the HIV/AIDS epidemic. The perinatal transmission rate of HIV from
mother-to-child has decreased by more than 95% since the early 1990s.°° A significant reason for the
decrease in the US is routine testing of pregnant women during prenatal care and the provision of
antiretrovirals during pregnancy and delivery. Despite perinatal transmission being the primary means
of childhood HIV infection, the risk can be reduced to < 1% if recommended preventative measures are
followed.

The global decline in new cases coupled with an increase in survivability of HIV/AIDS has been
attributed to the increased availability of antiretroviral treatments, access to effective prevention
strategies, and improvement in care and support of those living with HIV/AIDS.®* The Joint United
Nations Programme on HIV/AIDS (UNAIDS), in partnership with the World Health Organization (WHO),
has updated their strategy to end the AIDS epidemic by 2030. According to the UNAIDS 2016 to 2021
strategy, the target of 15 million people receiving HIV treatment by 2015 was reached 9 months earlier

Human Immunodeficiency Virus (HIV) Agents Revie@ctober 2019 M ll R
Page? | Proprietary Information. Restricted Access — Do not disseminate or copy without approval. age an x
© 2011-2019 Magellan Rx Management. All rights reserved. MANAGEMENT..



than expected. Newly infected HIV patients dropped from 3.4 million to 1.7 million from 1996 to 2018,
as well as a decline in the number of children acquiring HIV by 41% from 2010 to 2018.52

UNAIDS efforts for 2016 to 2021 continue toward the goal of ending the AIDS epidemic, but at a fast-
tracked pace so that the number of new infections continue to decline. It calls upon organizations and
communities to leave no one behind and to expand on what is known to be successful in working
against the disease. UNAIDS recommends 10 targets that include the 90-90-90 treatment target: 90%
of people living with HIV are aware of their status, 90% of these patients are receiving treatment, and
90% of them have achieved viral suppression. Other targets include no new HIV-infected children and
90% of the key population having access to HIV care. The goals also look for a commitment of a 30-
billion-dollar investment for AIDS-related resources. UNAIDS plans to leverage this upward movement
over the next 5 years.%3

Eight therapeutic classes represent the drug treatment options for HIV/AIDS: nucleoside and
nucleotide reverse transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors
(NNRTIs), protease inhibitors (Pls), integrase inhibitors (INSTIs), CCR5 antagonists, fusion inhibitors,
pharmacokinetic enhancers, and a monoclonal antibody, ibalizumab-uiyk (Trogarzo). Initial regimen
selection should be guided by patient characteristics, including comorbidities, drug-drug interaction
possibilities, toxicity risk, regimen complexity, and virologic efficacy. Alternative regimens may be more
desirable if individual patient needs warrant it. Alternate regimens are deemed efficacious but may
have select disadvantages compared to the preferred regimens.

Recomnendations forAdults and Adolescents

The updated July 2019 Department of Health and Human Services (DHHS) Guidelines for the Use of
Antiretrovirals in HIV-1 Infected Adults and Adolescents continue to recommend initiating ART in
patients with acute and recent HIV-1 infection regardless of CD4 cell count under the evidence rating
of A1.* The recommendations were strongly based on findings from 2 large studies, START and
TEMPRANO, that demonstrated a 50% reduction in morbidity and mortality among HIV-infected
patients with CD4 cell count > 500 cells/mm?3. Although these studies did not include adolescents, the
recommendation to initiate ART therapy early has been extended to this population. Antiretroviral
therapy (ART) is recommended for all persons with HIV to prevent transmission and reduce the
morbidity and mortality, regardless of CD4 T lymphocyte cell count. In select patients, ART may be
deferred due to clinical and/or psychosocial factors; however, ART should be initiated as soon as
possible. Patients who are considering ART should be well informed of the risks and benefits of both
treatment and postponing treatment, in order to make an informed decision. Possible therapeutic
complications from non-adherence or adverse reactions need to be considered by the patient to
ensure commitment to the treatment once initiated. The only individuals who generally are not
recommended for ART are those unwilling or unable to commit to the treatment.

The updated July 2018 International AIDS Society (IAS) Recommendations for HIV Drug Resistance state
that although ART has diminished HIV treatment failure rates, overall transmission of drug-resistant
viruses has not diminished.®> Therefore, IAS continues to recommend testing for HIV drug resistance in
drug-naive individuals and for patients in whom ART is failing, as this can play a pivotal role in
preventing and managing ART resistance.
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The 2019 DHHS guidelines also recommend that CD4 counts be measured every 3 to 6 months during
the first 2 years of therapy, if viremia develops while patient is on antiretroviral therapy, if ART
initiation is delayed, if there are ART modifications, and if CD4 count reaches < 300 cells/mm3.%®
Testing is then recommended every 12 months after 2 years on antiretroviral therapy with a
consistently suppressed viral load. Drug-resistance testing is recommended at entry into care
regardless of whether therapy will be initiated immediately or deferred. DHHS guidelines also
recommend mutation testing for reverse transcriptase (RT), protease (PR) genes, and INSTIs if needed.
If therapy is deferred, repeat testing should be considered at time of therapy initiation. Resistance
testing is also recommended in the setting of virologic failure while the patient is taking the drug or
within 4 weeks after discontinuing therapy. If more than 4 weeks have lapsed since discontinuation,
resistance testing may still provide useful information to guide therapy. Genotypic testing, as described
above, should be employed to detect resistance. In patients who are experiencing treatment failure
and for whom conventional HIV RNA genotypic drug-resistance testing is unavailable or unsuccessful,
next generation sequencing genotypic resistance assays that analyze pro-viral DNA can be considered;
however, it is imperative to interpret the results with caution, as these assays can miss some or all
previously existing drug-resistance mutations. When such testing is obtained, results should be
combined with all prior genotypic and phenotypic test results to construct a cumulative genotype,
which will incorporate all current and previously detected drug-resistance mutations. It is important to
note that the usefulness of these assays in a clinical setting is still under investigation and has yet to be
fully determined. A pro-viral DNA tropism assay can be utilized for patients with undetectable HIV-1
RNA when a CCR5 antagonist (e.g., maraviroc) is considered for use in a new regimen, such as part of a
regimen switch or simplification. The guidelines recommend that for treatment-experienced patients
with multi-drug resistant HIV, the clinician should consider enrolling the patient in a clinical trial of
investigational drugs or contacting pharmaceutical sponsors that may have investigational agents
available. Hemoglobin A1C, HIV serology, and hepatitis C serology testing are also recommended.
Notably, patients should be screened for both hepatitis B or C virus at entry into care, as having the co-
infection may impact the initiation of ART. A portion of the published recommended laboratory
schedule is outlined below.
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The table is excerpted from Table 3: Laboratory Monitoring Schedule for Patients Before and After Initiation of Antiretroviral Therapy (updated
October 25, 2018). For the complete laboratory monitoring schedule, refer to the most current DHHS guidelines.®’

Select Monitoring Parameters for Hiwfected Adults and Adolescents

el (s | Followrup 2-8 weeks
Entry into ART or ART | ART initiation A Every Every Every Clinically
care initiation is | or modification post—ART .|n|t|'at|on 3-6 months 6 months 12 months indicated
or modification
delayed
Basic chemistry X X X X X X
every 6-12
months
ALT, AST, total bilirubir X X X X X X
every 6-12
months
CBC with X X X X X X
differential every 3-6 if on zidovudine
months
Fasting lipid profile X X X X X X X
annually, if consider 4-8 weeks if abnormal at last | if normal at last
normal after starting new measurement measurement
ART regimen that
affects lipids
Fasting glucose or X X X X X X
hemoglobin A1C annually, if if abnormal at
normal last
measurement
Urinalysis X X X X X
if on tenofovir
Pregnancy test X X X
women of
childbearing
potential
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The updated 2018 USA Panel of the IAS issued recommendations on Antiretroviral Treatment of Adult
HIV infection on when to initiate ART, selection of appropriate initial regimens, patient monitoring,
when to change therapy, and what regimens to use when changing.%® They state that HIV testing is
recommended at least once for anyone who has ever been sexually active and more often for
individuals at ongoing risk for infection. The panel continues to conclude that, after confirmed
diagnosis of HIV infection, antiretroviral therapy should be started as soon as possible, including
immediately after diagnosis, regardless of CD4 cell count. Samples for HIV-1 RNA level, CD4 cell count,
HIV genotype for NRTI, NNRTI, and PI, laboratory tests to exclude active viral hepatitis, and chemistries
should be drawn before beginning ART, but treatment may be started before results are available.
Results of testing for HLA-B*5701 allele should be available if an abacavir-containing regimen is
anticipated. Regimens should be selected or changed based on resistance test results, with
consideration of dosing frequency, pill burden, adverse effect profiles, co-morbidities, and drug
interactions. Patients receiving antiretroviral treatment should be monitored regularly and treatment
failure should be detected and managed early, with the goal of therapy, even in previously treated
patients, being HIV-1 RNA suppression below commercially available assay quantification limits.
Furthermore, the USA Panel of the IAS indicates that an INSTI plus 2 NRTIs are generally recommended
for initial therapy, with unique patient circumstances (e.g., concomitant diseases and conditions,
potential for pregnancy, cost) guiding the treatment choice. NNRTIs and abacavir should not be used
for rapid ART start. The group states that TDF is not recommended for individuals with or at risk for
kidney or bone disease (osteopenia or osteoporosis); however, if it is not available or if there is a
substantial cost difference, TDF (with emtricitabine or lamivudine) is effective and generally well
tolerated. CD4 cell count, HIV RNA level, genotype, and other laboratory tests for general health and
co-infections are recommended at specified points before and during ART. If a regimen switch is
indicated, treatment history, tolerability, adherence, and drug resistance history should first be
assessed: 2 or 3 active drugs are recommended for a new regimen.

Initial Antiretroviral Treatment of Adults (IAS)
All RecommendationsHave Rating of Ala
Rating of Recommendations: A = Strong
Rating of Evidence: la= Evidence from > 1 randomized controlled trial published in peer-reviewed literature
Ritonavir-boosted protease

INSThlus 2NRTIs NNRTDplus 2NRTIs inhibitor plus 2NRTIs
bictegravir + tenofovir alafenamide (TAF) + efavirenz + TDF + emtricitabine darunavir + cobicistat + TAF (or TDF)
emtricitabine* + emtricitabine
dolutegravir + abacavir + lamivudine* rilpivirine + TAF (or TDF) + darunavir + ritonavir + TAF (or TDF) +

emtricitabine emtricitabine

dolutegravir + TAF + emtricitabine*

(if pretreatment HIV RNA level is
< 100,000 copies/mL and CD4 cell
count is > 200/uL)

elvitegravir + cobicistat + TAF (or tenofovir
disoproxil fumarate [TDF]) + emtricitabine

raltegravir + TAF (or TDF) + emtricitabine

*Generally recommended initial regimens. Other regimens listed are for individuals for whom these generally
recommended regimens are not available or are not an option.
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The following table is excerpted and adapted from Recommended Antiretroviral Regimen Options for
Treatment-Naive Patients in the updated July 2019 DHHS guidelines. Regimens for a treatment-naive
patient generally consist of 2 NRTIs in combination with an agent from 1 of 3 drug classes: an INSTI, a
NNRTI, or a PI with a pharmacokinetic enhancer. The recommendations now support 4 unique INSTI-
based regimens for most patients due to their high virologic response and good safety and tolerability
profiles. Pls boosted with ritonavir are preferred for patients who may be non-adherent or have
transmitted NRTI drug resistance. Ratings are listed in parentheses below.”®

The updated July 2019 DHHS guidelines provide recommendations to consider before initiating
dolutegravir (DTG) and other INSTIs as initial therapy.”! Pregnancy testing should be performed in
those of childbearing potential prior to initiation of ART (Alll). In addition, preliminary data showed an
increased risk of neural tube defects (NTDs) in infants born to women who were receiving DTG at time
of conception. Dolutegravir should not be prescribed for the following individuals: those who are
pregnant and within 12 weeks post-conception (All); patients of childbearing potential who are
planning to become pregnant (All); and those who are of childbearing potential, are sexually active,
and are not using effective contraception (Alll). For those who are using effective contraception, a
DTG-based regimen can be considered after weighing the risks and benefits (Blll). However, it is not
known if other INSTIs pose a similar risk of NTDs. In addition, in patients who are pregnant, bictegravir
is not recommended due to insufficient safety data (Alll), and elvitegravir/cobicistat is not
recommended due to reportedly low elvitegravir plasma concentrations during the second and third
trimesters (All). Lastly, there is limited raltegravir data during the first trimester in the US. Currently, it
is not known whether the link between DTG and NTDs represents a class effect; however, this potential
risk should be discussed with patients of childbearing potential who prefer an INSTI-containing
regimen.

Treatment Optionsfor Most TreatmentNaive Adults and Adolescents (DHSS)

. Coformulated
INSTIB Regimen -
STiBased Regime Availability
bictegravir + tenofovir alafenamide (TAF) + emtricitabine (Al) ABC/3TC
FTC/TAF
dolutegravir + abacavir + lamivudine® — only for patients who are HLA-B* 5701 negative (Al) 3TC/TDF
. . e TDF/FTC
dolut + tenofovir® + emtricitabine?® (Al
olutegravir + tenofovir® + emtricitabine?® (Al) BIC/TAF/FTC
raltegravir + TDF + emtricitabine? (Bl) DTG/ABC/3TC
m i+ TAF + emtricitabine® (BN EVG/c/TDF/FTC
raltegravir emtricitabine EVG/c/TAF/FTC

Rating of Recommendationg = Strong; B = Moderate Rating of Evidencd:= Data from randomized controlled trial;

Il = Data from well-designed nonrandomized trials or observational cohort studies with long-term clinical outcomes;

Il = Expert opinion

Due to comparable efficacy among the preferred regimens, regimen selection will be patient specific and dependent
upon factors such as the regimen’s adverse event profile, barrier to resistance, dosing frequency, pill burden, food
restrictions, potential for drug-drug interactions, pre-treatment resistance test results, and whether the patient is a
woman and may become pregnant. All Pl-based regimens must be administered with ritonavir as a booster.
3lamivudine may substituted with emtricitabine and vice versa. ABC/3TC, TDF/3TC, TDF/FTC, and TAF/FTC are available as
co-formulated, two-NRTI tablets, and they are also available as part of various STRs. Cost, access, and availability of STR
formulations are among the factors to consider when choosing between these drugs. Consider when choosing between
3TCand FTC.

bTAF has fewer bone and kidney toxicities than TDF, while TDF is associated with lower lipid levels. Safety, cost, and
access are among the factors to consider when choosing between these drugs.
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Alternative/Other Treatment Options in TreatmenNaive Adults and Adolescents (DHS$ecommended

for Certain ClinichSituations

Coformulated

INSTiBased NNRTIBased Protease InhibitorBased S
Availability

elvitegravir + doravirine + tenofovir |atazanavir + cobicistat (or ritonavir) + tenofovir® + emtricitabine |ATV/c

cobicistat + alafenamide® + (BI) DRV/c

tenofovir® + lamivudine (BIIl) LPV/r

emtricitabine® | qoravirine + tenofovir ABC/3TC

(BI) disoproxil fumarate® + FTC/TAF
lamivudine (BI) 3TC/TDF
efavirenz + TDF/FTC
lamivudine+ TDF (BI) DOR/TDF/3TC
efavirenz + DRV/c/FTC/TAF
emtricitabine + TDF EFV/3TC/TDF
(BI) FTC/RPV/TAF
efavirenz + RPV/FTC/TDF
emtricitabine + TAF TDF/FTC/EFV

(BIN)

raltegravir +
abacavir +
lamivudinea—
only for patients
who are HLA-B*
5701 negative
and HIV RNA <
100,000
copies/mL(ClIl)

rilpivirine + tenofovir®
+ emtricitabine® —
only for patients with
HIV RNA < 100,000
copies/mL and CD4 >
200 cells/mm?3 (BI)

darunavir + ritonavir + tenofovir® + emtricitabine? (Al)

darunavir + cobicistat + tenofovir® + emtricitabine? (Al)

darunavir + cobicistat (or ritonavir) + abacavir + lamivudine?®
(BIl) — only for patients who are HLA-B*5701 negative

darunavir + ritonavir + lamivudine once daily (Cl), if ABC, TAF,

and TDF cannot be used

darunavir + ritonavir + raltegravir twice daily (Cl) if HIV RNA <
100,000 copies/mL, CD4 > 200 cells/mm?3, and if ABC, TAF, and

TDF cannot be used

dolutegravir + lamivudine (Bl), if ABC, TAF, and TDF cannot be

used

Rating of Recommendations = Strong; B = Moderate Rating of Evidencd:= Data from randomized controlled trial;
Il = Data from well-designed nonrandomized trials or observational cohort studies with long-term clinical outcomes;

Il = Expert opinion

Due to comparable efficacy among the preferred regimens, regimen selection will be patient specific and dependent upon
factors such as the regimen’s adverse event profile, barrier to resistance, dosing frequency, pill burden, food restrictions,
potential for drug-drug interactions, pre-treatment resistance test results, and whether the patient is a woman and may
become pregnant. All Pl-based regimens must be administered with ritonavir as a booster.

3lamivudine may substituted with emtricitabine and vice versa. ABC/3TC, TDF/3TC, TDF/FTC, and TAF/FTC are available as
co-formulated, 2-NRTI tablets, and they are also available as part of various single-tablet regimens (STRs). Cost, access,
and availability of STR formulations are among the factors to consider when choosing between these drugs. Consider
when choosing between 3TC and FTC.

PTAF has fewer bone and kidney toxicities than TDF, while TDF is associated with lower lipid levels. Safety, cost, and access
are among the factors to consider when choosing between these drugs.
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The 2019 DHHS Guidelines continue to contain information related to antiretrovirals that should not be
recommended as initial therapy for various reasons, including suboptimal antiviral potency, lack of
clinical data in treatment-naive populations, unacceptable toxicities, and other pharmacologic
concerns. The table below is excerpted from Table 10: Antiretroviral Components Not Recommended
as Initial Therapy (updated October 25, 2018).

Rationale

Antiretroviral Drug or Components

Inferior virologic efficacy

ABC/3TC/ZDV (co-formulated as triple-NRTI combination regimen, Trizivir)

ABC + 3TC + ZDV + TDF as quadruple-NRTI combination

DLV; also inconvenient dosing

ddl + 3TC (or FTC); also has insufficient data and ddl toxicities

NFV; also toxicities

SQV (unboosted); also has inadequate bioavailability

TPV/r; also toxicities and higher dose of ritonavir required

Insufficient or less data in treatment-
naive patients

DRV (unboosted); use without ritonavir or COBI has not been studied

FPV/r

ETR

IBA; also requires IV therapy and high cost

Less potent than ritonavir-boosted

ATV (unboosted)

FPV (unboosted)

IDV (unboosted); also inconvenient dosing, fluid requirements, and toxicities

Inconvenient or invasive dosing
regimen

LPV/r + 2 NRTIs; also toxicities

MVC

RTV as sole PI; also toxicities

SQV/r; also toxicities

T-20; also high rate of injection site reaction and only studied in patients with
virologic failure

Rapid resistance mutations

ddl; also has high rate of early virologic failure and potential for immunologic
nonresponse, and increased toxicity

Adverse effects and toxicities

d4T + 3TC

IDV/r; also fluid requirement

NVP; also did not meeting noninferiority versus efavirenz

ZDV/3TC

Human Immunodeficiency Virus (HIV) Agents Revie@ctober 2019 M “ R
Page14 | Proprietary Information. Restricted Access — Do not disseminate or copy without approval. age an x
© 2011-2019 Magellan Rx Management. All rights reserved. MANAGEMENT..



The 2019 DHHS Guidelines also contain information related to antiretrovirals that should not be
generally recommended for numerous reasons, including rapid development of resistance, suboptimal
antiviral activity and virologic failure, unacceptable toxicities, and other pharmacologic concerns.

Rationale Antiretroviral Regimen or Components

Antivirals not DLV
recommended ddli

IDV
NFV
d4T

Antiretroviral ATV + IDV
components not
recommended

Cobicistat + ritonavir

ddl + d4T

ddl + TDF

2 NNRTIs

FTC + 3TC

ETR + protease inhibitor (unboosted) or FPV/r or TPV/r
Unboosted DRV, SQV, or TPV

NVP in treatment-naive women with CD4 > 250 cells/mm3 or in treatment-naive men with CD4 > 400
cells/mm3

AZT + d4T
TAF + TDF

Regimens not Monotherapy with NRTI
recommended

Dual-NRTI regimens

Triple-NRTI regimens

Additionally, the 2019 DHHS guidelines also note the approval of a novel ART, ibalizumab (IBA), an
intravenous CD4 post-attachment inhibitor, which was approved for use in persons with multi-drug
resistant HIV. However, unlike other ARV treatment options, there is currently no commercially
available resistance test for ibalizumab.

In addition to the treatment goals noted for adults, special consideration should be given to the goal of
reducing the risk of HIV transmission to non-infected partners of adolescents who are sexually active,
as well as maintaining normal physical growth and neurocognitive development.

As of July 2019, the World Health Organization (WHO), recommends the use of dolutegravir, as a
component of a full ARV regimen, as the preferred first-line and second-line treatment for all
populations, including women who are pregnant or of childbearing potential. 72

Recommendations foPediatrics

The September 2019 DHHS Guidelines for the Use of Antiretrovirals in Pediatric Infection continue to
include key updates to clinical and laboratory monitoring, when therapy should be initiated, what
therapy to initiate, specific changes to drug information related to pediatrics, the management of
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children receiving combination antiretroviral therapy, and the role of therapeutic drug monitoring in
the management of pediatric HIV infection.”® These guidelines continue to support that viral diagnostic
testing be conducted for all HIV-exposed infants at ages 14 to 21 days, 1 to 2 months, and 4 to 6
months. Virologic testing should be considered at birth for infants at high risk of HIV infection and at 2
to 4 weeks after discontinuation of prophylaxis for infants receiving combination neonatal
antiretroviral regimens. In addition, the guidelines recommend an assay that detects HIV non-B
subtype viruses or Group O infections for use in infants and children who were born to mothers with
known or suspected non-B subtype virus or Group O infections. For pediatric patients initiated on ART,
viral load and CD4 count and percentage, as well as other baseline laboratory testing, are
recommended at initiation followed by a viral load test at 2 to 4 weeks post-initiation to assess
response. After initiation, viral load and a CD4 count and percentage should be assessed every 3 to 4
months. Less frequent monitoring of CD4 cell count and percentage and viral load (every 6 to 12
months) may be done in stable patients who are adherent to their therapy (sustained viral suppression
and CD4 values well above the threshold for opportunistic infections for at least a year).

Similar to recommendations in adults, additional emphasis has been given to initiating ART earlier in
the course of the disease. Treatment is recommended for all individuals, but the urgency is dependent
on clinical signs and symptoms. Urgency is detailed in the guidelines based on age; for example,
treatment initiation is urgent for infants aged < 12 months.

Regimen recommendations for children and adolescents involve combination therapy consisting of 2
nucleoside/nucleotide reverse transcriptase inhibitors (NRTI) with either a non-nucleoside reverse
transcriptase inhibitor (NNRTI) or a protease inhibitor (PI) for initial treatment of HIV-infected children.

Preferred Regimenfor TreatmentNaive Children and Adolescents

Infants, Birth to Age < 14 days 2 NRTIs plus nevirapine

2 NRTIs plus raltegravir

Children > 14 days postnatal and <3 |2 NRTIs plus lopinavir/ritonavir (must be > 42 weeks postmenstrual age)
years

2 NRTIs plus raltegravir

Children > 3 years and weight < 25 kg |2 NRTIs plus atazanavir/ritonavir

2 NRTIs plus darunavir/ritonavir (twice-daily)

2 NRTIs plus raltegravir

Children > 3 years and weight > 25 kg |2 NRTIs plus dolutegravir

2 NRTIs plus elvitegravir/cobicistat

Adolescents > 12 years (sexual 2 NRTIs plus bictegravir
maturity rating 1 to 3*; see adult
guidelines for those with higher sexual
maturity ratings)

* Tanner stages 1 and 2 are early puberty; use pediatric schedule. Late puberty is Tanner Stage 4 and 5; adult schedule may
be used.

Human Immunodeficiency Virus (HIV) Agents Revie@ctober 2019 M “ R
Page16 | Proprietary Information. Restricted Access — Do not disseminate or copy without approval. age an x
© 2011-2019 Magellan Rx Management. All rights reserved. MANAGEMENT..



Alternative Regimens foif reatmentNaive Children and Adolescents

Children > 14 days to < 3 years

2 NRTIs plus NVP (should not be used in postpubertal girls with CD4 count greater
than 250/mm?3)

Children = 3 months to < 3 years and
weighing > 10 kg

2 NRTIs plus atazanavir/ritonavir

Children > 3 years

2 NRTIs plus efavirenz

2 NRTIs plus lopinavir/ritonavir

Children > 3 years 2> 20 kg to < 25 kg

2 NRTIs plus dolutegravir

Children > 3 years > 25 kg

2 NRTIs plus atazanavir/ritonavir

2 NRTIs plus dolutegravir/ritonavir

2 NRTIs plus raltegravir

Children 2 6 years to < 12 years

2 NRTIs plus bictegravir

Adolescents > 12 years (sexual
maturity rating 1 to 3*; see adult
guidelines for those with higher sexual
maturity ratings)

2 NRTIs plus rilpivirine

Preferred 2NRTI Backbone Treatmeaive Children and Adolescents

Children, birth to < 3 months

ZDV plus (3TC or FTC)

Children = 3 months to < 6 years

ABC plus (3TC or FTC)

ZDV plus (3TC or FTC)

Children = 6 years (sexual maturity
rating 1 to 3*; see adult guidelines for
those with higher sexual maturity
ratings)

ABC plus (3TC or FTC)

FTC/TAF (children weighing > 25 kg )

Alternative 2NRTI Backbone for TreatmeiNaive Children and Adolescents

Children > 3 months

ZDV plus ABC

Children > 2 years to 12 years

TDF plus (3TC or FTC)

Children = 6 years (sexual maturity
rating 1 to 3)

ZDV plus (3TC or FTC)

* Tanner stages 1 and 2 are early puberty; use pediatric schedule. Late puberty is Tanner Stage 4 and 5; adult schedule may

be used.
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Recommendations for Pregnancy

Per the July 2019 DHHS guidelines, a pregnancy test should be performed for patients of childbearing
potential prior to the initiation of ART.”* Partners of pregnant women should be encouraged to
undergo HIV testing if their status is unknown. Maternal HIV testing should be performed as early as
possible during pregnancy, with repeat HIV testing in the third trimester for women at increased risk of
acquiring HIV. In addition, guidelines state that preliminary data show an increased risk of neural tube
defects in infants born to people who were receiving dolutegravir at the time of conception. Therefore,
dolutegravir is not recommended for those who are pregnant and within 12 weeks post-conception or
those of childbearing potential who are planning to become pregnant or who are sexually active and
not using effective contraception. Preventing vertical HIV transmission from mother to child is one of
the hallmark goals of public health initiatives. Per DHHS guidelines, reducing viral burden in the mother
antepartum and intrapartum, as well as utilizing prophylactic antiretroviral therapy in the infant, aids in
the prevention of perinatal HIV transmission.”> ART should be initiated in all HIV-infected pregnant
women with a goal of viral suppression. Regimen selection should be based on the updated DHHS
guidelines (see following table). If the female is antiretroviral treatment-naive, early initiation is key to
reducing maternal-fetal transmission. Effective suppression of HIV replication is a key determinant in
reducing perinatal transmission. This benefit of early initiation should be balanced against drug
selection and the risk of teratogenicity. Resistance testing should be performed for all pregnant
women at baseline. Women who become pregnant while on a stable antiretroviral regimen with viral
suppression should remain on that same regimen, with few exceptions (e.g., regimens containing
didanosine, stavudine, treatment-dose ritonavir, elvitegravir/cobicistat). Zidovudine, lamivudine,
emtricitabine, tenofovir, and abacavir all have high placental partitioning; at least 1 of these agents
should be considered as part of the regimen’s dual NRTI backbone. Detailed recommendations are
described in the table below. Notably, efavirenz is recommended after the first 8 weeks of pregnancy
due to concern of birth defects seen in primate study. Current recommendations suggest initiating the
infant on a 4-week zidovudine chemoprophylaxis regimen, preferably within 6 to 12 hours of delivery,
if the mother received standard ART during pregnancy with consistent viral suppression and no
concerns with maternal adherence. For infants born to mothers with detectable viral loads, they
should receive a multi-drug ARV prophylaxis regimen, and the panel recommends the 2-drug regimen
of 6 weeks of zidovudine plus 3 doses of nevirapine as an option for management. As
recommendations frequently change, the National Perinatal HIV Hotline is available to guide clinicians
on care, treatment, and prophylaxis of infants born to HIV-positive mothers. A beneficial resource, the
hotline should be consulted for up-to-date guidance to aid in optimal outcomes for the child.

Per the 2018 IAS guidelines, individuals who are pregnant should initiate ART as soon as possible for
their own health and to reduce transmission to the infant (Al).”® NRTI options include
abacavir/lamivudine (or emtricitabine), if the patient tests negative for HLA-B*5701, or
TDF/emtricitabine (or lamivudine). Insufficient safety data for TAF preclude use of this during
pregnancy.

The December 2018 DHHS guidelines state that breastfeeding is not recommended for women living
with HIV in the US (All); breast milk can be expressed while supplemental HIV diagnostic testing is
being completed, but it should not be given to the infant until testing confirms that the mother is HIV
negative.”” However, if women with HIV choose to breastfeed despite intensive counseling, they
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should be counseled to use harm-reduction measures to minimize the risk of HIV transmission to their
infants (BIII).

Initial Combination Regimens for Antiretrovirdllaive Pregnant Womef

2 NRTI Backbone Options

Protease InhibitorBased Regimen

INSTiBased Reginme

abacavir/lamivudine (should not be
used in patients who test positive for

HLA-B*5701)

atazanavir/ritonavir + a preferred 2-NRTI
backbone regimen (not recommended if
pretreatment HIV RNA is > 100,000
copies/mL.)

raltegravir + a preferred 2-NRTI
backbone regimen (twice daily dosing)

tenofovir disoproxil fumarate/
emtricitabine

darunavir/ritonavir + a preferred 2-NRTI
backbone regimen

tenofovir disoproxil fumarate/
lamivudine

dolutegravir + abacavir + emtricitabine
(after the first trimester)

dolutegravir + a preferred 2-NRTI
backbone regimen (after the first
trimester)

Alternative Initial Combination Regimens for Antiretrovirdlaive Pregnant Womef

2 NRTI Backbone

Protease InhibitorBased Regimen

NNRTiBased Regimen

zidovudine/ lamivudine

lopinavir/ritonavir + a preferred 2-NRTI
backbone regimen (twice daily)

NOTE: Dose increase recommended in 3™
trimester

efavirenz/ tenofovir disoproxil fumarate/
emtricitabine or

efavirenz/ tenofovir disoproxil fumarate/
lamivudine or

efavirenz + a preferred 2-NRTI backbone
regimen

NOTE: Antenatal and postpartum
depression screening is recommended.
Caution remains due to birth defects
seen in primate studies.

rilpivirine/tenofovir disoproxil fumarate/
emtricitabine or

rilpivirine + a preferred 2-NRTI backbone
regimen
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Pre-Exposure Prophylaxis (PrEP)

The 2017 CDC Guidelines for Pre-Exposure Prophylaxis for the Prevention of HIV Infection in the US
have key updates on screening, evaluating, starting, and discontinuing pre-exposure prophylaxis
(PrEP).2% New developments in PrEP emerged in 2012 and 2019 with the approvals of tenofovir
disoproxil fumarate/emtricitabine (Truvada) and tenofovir alafenamide/emtricitabine (Descovy),
respectively. PrEP may not fully protect an uninfected sexual partner against transmission of HIV;
however, its use in a comprehensive risk reduction plan may provide additional benefit in reducing
transmission.

Daily oral PrEP has been shown to be safe and effective in reducing the risk of sexual HIV acquisition in
adults. Therefore:

PrEP is recommended as 1 prevention option for sexually active men who have sex with men
(MSM) at substantial risk of HIV acquisition (lA);

PrEP is recommended as 1 prevention option for adult heterosexually active men and women
who are at substantial risk of HIV acquisition (IA);

PreP is recommended as 1 prevention option for adult persons who inject drugs (PWID) at
substantial risk of HIV acquisition (lA); and

PrEP should be discussed with heterosexually active women and men whose partners are known
to have HIV infection (e.g., HIV-discordant couples as one of several options to protect the
uninfected partner during conception and pregnancy (lIB).2!

Before prophylaxis is initiated, clinicians should determine eligibility for PrEP by ensuring the individual
is HIV-negative, at high risk for acquiring the infection, and has a calculated creatinine clearance (via
Cockcroft-Gault) > 60 mL/min.82 It is advisable to evaluate sexual partner therapy status,
pregnancy/lactation status, acute HIV infection symptoms, and screen for comorbid conditions (HBV,
sexually transmitted infections [STIs]). Clinicians should conduct STI testing in sexually active persons
with signs or symptoms of infection and in asymptomatic MSM at high risk for recurrent bacterial STls
(e.g., those with syphilis, gonorrhea, or chlamydia at prior visits or multiple sex partners). Updated CDC
guidelines state that for gonorrhea and chlamydia testing in MSM, pharyngeal, rectal, and urine
specimens should be collected (“3-site testing”) to maximize the identification of infection, which may
occur at any of these sites of exposure during sex. No more than 90 days of PrEP should be prescribed
initially; subsequent dosing relies on follow-up HIV tests being negative since there is a high risk of
antiretroviral resistance developing if the regimen is used while HIV infected. Non-adherence to the
regimen is a criterion for discontinuation. It is critical that education be provided to the user on both
pharmacologic and non-pharmacologic means to minimize the risk of HIV transmission. Individuals who
become infected should discontinue PrEP and be offered a preferred antiretroviral treatment regimen.

Transgender persons are those whose sex at birth differs from their self-identified gender; however,
the effectiveness of PrEP for transgender women has not yet been definitively proven in trials, and
trials have not been conducted among transgender men. PrEP has been shown to reduce the risk for
HIV acquisition during anal sex and penile-vaginal sex; therefore, its use may be considered in all
persons at risk of acquiring HIV sexually.®3
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The updated 2018 USA Panel of the IAS and US Preventative Services Task Force (USPSTF; 2019) both
recommend PrEP with tenofovir disoproxil fumarate/emtricitabine, and appropriate monitoring is
recommended for individuals at risk for HIV.848>

PHARMACO LO@)\,?7,88,89,90,91,92,93,94,95,96,97,98,99,100,10L102,103,104,105,106,107,108,109,
110111,112113114,115116,117,118119120,121,122123124,125126,127,128,129,130,131,132133 134,
135136,137

CCRRAntagonist—maraviroc

Maraviroc is a member of a therapeutic class called CCR5 co-receptor antagonists that exerts its
activity by selectively binding to the human chemokine receptor CCR5 that is present on the cell
membrane and preventing the interaction of HIV-1 gp120 and CCR5 that is necessary for CCR5-tropic
HIV-1 to enter cells. It is important to note that the CXCR4-tropic and dual-tropic HIV-1 entry is not
inhibited by this agent.

Fusion Inhibitor—enfuvirtide

The primary mechanism of action for this agent is through interference with the entry of HIV-1 into
cells by inhibiting fusion of viral and cellular membranes by binding to the first heptad-repeat (HR1) in
the gp41 subunit of the viral envelope glycoprotein and preventing the conformational changes
required for the fusion of viral and cellular membranes.

IntegraseStrand Transfeinhibitors (INSTIs) bictegravir,dolutegravir, elvitegravir,
raltegravir

HIV-1 integrase, an HIV-1 encoded enzyme, is required for viral replication. The primary mechanism of
these agents is through inhibition of HIV-1 integrase, which then prevents the covalent insertion
(integration) of unintegrated linear HIV-1 DNA into the host cell genome and prevents the formation of
the HIV-1 provirus. The provirus is required to direct the production of progeny virus, so inhibiting
integration prevents propagation of the viral infection. Raltegravir does not significantly inhibit human
phosphoryltransferases, including DNA polymerases a, B, and y. Human topoisomerases | or Il are not
inhibited by elvitegravir.

Non-Nucleoside Reverse Transcriptase InhibitgiRTIs}- delavirdine, doravirine,
efavirenz, etravirine, nevirapine, rilpivirine

The main activity is mediated predominantly by noncompetitive inhibition of HIV-1 reverse
transcriptase (RT) that blocks the RNA-dependent and DNA-dependent polymerase activities causing a
disruption of the enzyme’s catalytic site. HIV-2 reverse transcriptase and select human cellular DNA
polymerases (a, B, and y) are not inhibited by these agents. In addition, HIV-1 group O, a group of
highly divergent strains that are uncommon in North America, may not be inhibited by delavirdine.
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Nucleoside Reverse Transcriptase InhibitgRTIs)- zidovudine,lamivudine,
abacavir, didanosine, emtricitabine

The principal mechanism of action of these synthetic nucleoside analogues involves inhibition of
reverse transcriptase that causes termination of the DNA chain elongation and, therefore, terminates
the DNA growth of the HIV virus.

Nucleotide Reverse Transcriptase Inhibiso(NRTIs) tenofovir disoproxil fumarate
tenofovir alafenamide

The primary mechanism is through inhibition of both nucleotide analog reverse transcriptase and
hepatitis B virus (HBV) polymerase. By interfering with the normal working of an enzyme (HBV DNA
polymerase) that is essential for the HBV to reproduce itself and also interfering with the DNA growth
of the HIV virus, this NRTI alters the viral reproduction. Tenofovir diphosphate is a weak inhibitor of
mammalian DNA polymerases a, b, and mitochondrial DNA polymerase g Tenofovir alafenamide is a
prodrug of tenofovir that enters HIV-infected cells with more efficacy, but at a dose one-tenth less
than tenofovir disoproxil fumarate, allowing for lower dosing (91% less tenofovir in the bloodstream).
The prodrug also demonstrated better renal and bone safety.

Nucleos(t)ide Reverse Transcriptase InhibitdNRT) Combinations — abacavir/
lamivudine (Epzicon), abacavir/lamivudine/zidovudine (Trizivir), emtricitabine/
tenofovir alafenamide(Descovy, lamivudine/tenofovir disoproxil fumarate(Cimduo,
lamivudine/tenofovir  disoproxil fumarate (Temixys), lamivudine/zidovudine
(Combivin, tenofovir disoproxil fumarate/emtricitabine(Truvada

These combination products consist of 2 or more coformulated NRTIs.

Pharmacokinetic Enhancercobicistat

Cobicistat exerts its pharmacokinetic enhancing effect on elvitegravir by selectively inhibiting CYP3A
substrate metabolism. Systemic exposure to elvitegravir is increased as a result. Cobicistat boasts no
antiviral activity of its own nor antagonizes the antiviral activity of elvitegravir, emtricitabine, or
tenofovir (TDF and TAF).

Protease InhibitorqPls)-atazanavir,darunavir,indinavir, nelfinavir, saquinavir,
lopinavir/ritonavir, ritonavir, tipranavir

HIV-1 protease is an enzyme required for the proteolytic cleavage of the viral polyprotein precursors
into the individual functional proteins found in infectious HIV-1. The primary mechanism for these
peptide-like substrates is through binding to the protease active site and inhibiting the enzymatic
activity, which then prevents cleavage of the viral polyproteins and results in formation of immature
non-infectious viral particles. In addition, ritonavir inhibits both the HIV-1 and the HIV-2 proteases.

Lopinavir/ritonavir (Kaletra) is a combination product consisting of 2 protease inhibitors. In this
formulation, lopinavir is a protease inhibitor, while the ritonavir component, although also a protease
inhibitor, is intended to inhibit CYP3A-mediated lopinavir metabolism to increase the plasma levels of
lopinavir.
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Recombinant Monoclonal Antibody- ibalizumabuiyk)

Ibalizumab-uiyk is a recombinant monoclonal antibody directed to domain 2 of CD4 T cells, blocking
HIV-1 from entering the cell by interfering with post-attachment steps; it also prevents viral
transmission via cell-to-cell fusion.

Other Combination Poducts— atazanavir/cobicistat(Evotay, bictegravir/
emtricitabine/ tenofovir alafenamide(Biktarvy), darunavir/cobicistat(Prezcobi,
darunavir/cobicistat/ emtricitabine/tenofovir alafenamide(Symtuza,
dolutegravir/abacavir/lamivudine(Triumeg), dolutegravir/lamivudine (Dovato,
dolutegravir/rilpivirine (Julucg, doravirine/ lamivudine/tenofovir disoproxil fumarate
(Delstrigo), efavirenz/lamivudine/tenofovir disoproxil fumarate(Symfi Lo, Symyj
elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide(Genvoya,
elvitegravir/cobicistat/emtricitabine/tenofovir disoproxil fumarate (Stribild),
emtricitabine/rilpivirine/tenofovir alafenamide (Odefsey,
rilpivirine/emtricitabine/tenofovir disoproxil fumarate (Complerg, tenofovir
disoproxil fumaratdemtricitabine/efavirenz (Atripla)

Single class combinations are discussed above with their respective class (e.g., NRTI or PI
combinations).

Evotaz and Prezcobix are both coformulations consisting of a Pl (either atazanavir or darunavir) and a
pharmacokinetic enhancer (cobicistat).

Atripla, Complera, Delstrigo, Odefsey, Symfi, and Symfi Lo are each formulations consisting of 2 NRTIs
and 1 NNRTI. Biktarvy and Triumeq are co-formulated with an INSTI and 2 NRTIs. Genvoya and Stribild
are co-formulations consisting of 2 NRTIs, an INSTI, and a pharmacokinetic enhancer. Juluca is
comprised of a NNRTI and an INSTI. Dovato is comprised of an NRTI and an INSTI. Symtuza is comprised
of a PI, 2 NRTIs, and a pharmacokinetic enhancer.
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PHARMACOKINET Ilélﬁs39,l40,l4ll42, 143144145146,147,148149,150,151,152,153,154,155,156,
157,158159160,161,162163164,165166,167,168169170,171,172173174,175176,177,178179180,
181,182183184,185186,187,188,189

. o Half-Life Protein Metabolism/Elimination
Dru Bioavailability (% —
g ty (%) (hrs) Binding (%) (%)
CCRS5 Antagonist
maraviroc (Selzentry), 23-33 14-18 76 Urine: 20
MVC Feces: 76
Fusion Inhibitor
enfuvirtide (Fuzeon), 68.8-99.8 3.2-44 92 unknown
T20or ENF
Integrase Inhibitos (INST$)
bictegravir, unknown 17.3 >99 Primarily hepatic (CYP3A,
BIC UGT1A1)
Urine: 35
Feces: 60.3

dolutegravir (Tivicay), unknown 14 >98.9 Urine: 31
DTG Feces: 53
elvitegravir, unknown 9 83 Urine: 32
EVG bioavailability of Feces: 51

film-coated tablets,

chewable tablets,

and suspension

differ
raltegravir (Isentress, increases by 34% 9 83 Hepatic glucuronidation

Isentress HD),
RAL

with light meal
increases by 87%
with high fat meal

Urine: 32
Feces: 51

Non-Nucleoside

Reverse Transcript

ase Inhibitors (NNRTIs)

delavirdine (Rescriptor), |60—110 2-11 98 Urine: 51
DLV (based on 400 mg 3 Feces: 44

times daily dose; half-

life is dose-

dependent)
doravirine (Pifeltro), 64 15 76 Primarily hepatic (CYP3A)
DOR Urine: 6

Feces: minor

efavirenz (Sustiva), unknown 40-76 99.5-99.75 Urine: 14 -34
EFV Feces: 16 — 61
etravirine (Intelence), unknown 21-61 99.9 Urine: 1.2
ETR Feces: 93.7
nevirapine (Viramune), |[>90 25-45 60 Urine: 70.2-92.4

NVP

Feces: 8.6 —11.6
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Pharmacokinetics (continued)

Drug

Bioavailability (%)

Half-Life
(hrs)

Protein
Binding (%)

Metabolism/Elimination

(%)

Non-Nucleoside Reve

rse Transcriptase Inhibitors (NNR{Cehtinued)

nevirapine extended- 75 25-45 60 Urine: 70.2-92.4
release (Viramune XR), Feces: 8.6 —11.6
NVP

rilpivirine (Edurant), Urine: 6 50 99.7 Urine: <1

RPV Feces: 85 Feces: 25

Nucleos(t)ide

Reverse Transcriptase Inhibitors (NRTIs)

abacavir (Ziagen), ABC |83 1.5-21 50 Hepatic: 66
Renal: 16
Feces: 16
didanosine (Videx 30-54 0.75-1.26 >5 Urine: major
Solution, Videx EC), dd|I
emtricitabine (Emtriva), |Capsules: 93 10 <4 Urine: 86
FTC Oral Solution: 75 Feces: 14
lamivudine (Epivir), 3TC |86 —100 5-7 <36 Hepatic: 5 -8
Renal: 71 - 87
stavudine (Zerit), d4t 86.4 1.6 none Urine: 73.7
Feces: 62
tenofovir alafenamide, |not clinically 0.5 80 Urine: <1
TAF significant Feces: 31.7
tenofovir disoproxil 25 17 unknown Urine: 22 -42
fumarate (Viread), TDF
zidovudine (Retrovir), 64 —74 0.5-3 <38 Hepatic: > 80
AZT Renal: < 20
1 major metabolite (orally)
2 metabolites (V)
Pharmacokinetic Enhancer
cobicistat (Tybost), COBI|unknown 3 -4 hours 97 -98 Urine: 8.2
orc Feces: 86.2
Protease Inhibitors (Pls)
atazanavir (Reyataz), ATV unknown (increases |6.5— 7.9 (with 86 Urine: 13
with food) ritonavir boosting ti2 Feces: 79
increases to 8.6 to
18.1)
darunavir (Prezista), DRV|37 (increasesto 82 |15 (when co- 95 Urine: 13.9
in combination with [administered with Feces: 79.5
ritonavir) ritonavir)
fosamprenavir (Lexiva), [unknown 7.7 90 Hepatic: nearly completely

FPV

Urine: 1
Feces: negligible
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Pharmacokinetics (continued)

. o Half-Life Protein Metabolism/Elimination
Dru Bioavailability (% -
g ty (%) (hrs) Binding (%) (%)
Protease Inhibitors (Plgcontinued)
indinavir (Crixivan), IDV |unknown 14-22 60 Urine: 16 — 22
Feces: 82 — 84
nelfinavir (Viracept), NFV|unknown 3.5-5 >98 Urine: 1-2
Feces: 78
ritonavir (Norvir), RTV  |unknown 3-5 98 -99 Urine: 8.5-14.1
orr Feces: 83.5-89.3
saquinavir (Invirase), SQ\{4 7 98 Urine: 1
Feces: 88
tipranavir (Aptivus), TPV [unknown 55-6 >99.9 Urine: 0.5
Feces: 79.9
Recombinant Monoclonal Antibody
ibalizumab-uiyk unknown 2.7 - 64 hours unknown unknown
(Trogarzo)

For co-formulated products, the pharmacokinetics can vary based on component ingredients. Refer to
the prescribing information for the individual drug products.

CONTRAINDICATIONS/RNING S)O,19Ll92,193,194,195,196,197,198,199,200,20L202,203
204,205,206,207,208209,210,211,212213,214,215216,217,218219,220,221,222 223 224,225,226,227,228,229,

230,231,232, 233,234,235236,237,238,239,240,241

Immune reconstitution syndrome may occur following treatment with combination antiretroviral
agents. A patient’s immune system may mount an inflammatory response to indolent or residual
opportunistic infections (e.g., Mycobacterium aviuninfection, cytomegalovirus, Pneumocystis jirovecii
pneumonia [PCP], or tuberculosis). Further evaluation and treatment may be necessary. Autoimmune
disorders (Grave’s disease, polymyositis, hepatitis, and Guillain-Barré) have been observed in the
context of immune reconstitution syndrome. Evaluation and treatment may be required.

Several of the agents in this class are affected by drug interactions, many of which carry
contraindications for use with select interacting drugs. Concomitant use of an antiviral with a drug
known to interact may lead to either loss of therapeutic effect (possibly leading to resistance) or an
increase in clinically significant adverse reactions due to increased drug exposure. See the Drug
Interactionssection below and labeling of individual products for additional details.

CCR5 Antagonist

Hepatotoxicity has been reported with the use of maraviroc. Evidence of a systemic allergic reaction
(e.g., pruritic rash, eosinophilia, or elevated IgE) prior to the development of hepatotoxicity may occur.
Potentially life-threatening skin and hypersensitivity reactions, such as Stevens-Johnson syndrome and
toxic epidermal necrolysis, have been reported. Patients with signs or symptoms of hepatitis or allergic
reaction following use of maraviroc should be evaluated immediately.
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Maraviroc should not be used in patients with severe renal impairment or end-stage renal disease
(ESRD; CrCl < 30 mL/min) who are taking potent CYP3A inhibitors or inducers. If patients with severe
renal impairment or ESRD receiving maraviroc (without concomitant CYP3A inducers or inhibitors)
experience postural hypotension, the dose of maraviroc should be reduced. Also, caution should be
exercised when administering maraviroc to patients with pre-existing liver dysfunction or who are co-
infected with viral hepatitis B or C.

Maraviroc should be used with caution in patients at increased risk of cardiovascular events.

Fusion Inhibitor

Common precautions associated with use of enfuvirtide include local injection site reactions, nerve
pain (neuralgia and/or paresthesia), and bacterial pneumonia.

Enfuvirtide has not been studied in treatment-naive individuals.

Integrase Strand Transfer Inhibitors (INSTIS)

Raltegravir chewable tablets contain 0.05 mg phenylalanine in each 25 mg tablet and 0.1 mg
phenylalanine in each 100 mg tablet. Caution should be observed when used in patients with PKU.
Patients taking raltegravir are at an increased risk of myopathy and rhabdomyolysis, particularly if
taking with medications known to cause these conditions.

Co-administration of elvitegravir (Stribild, Genvoya) with CYP3A inducers or inhibitors is
contraindicated; co-administration with emtricitabine, tenofovir, lamivudine, ritonavir, or adefovir
should not be attempted.

Bictegravir use with rifampin is contraindicated. Co-administration of bictegravir or dolutegravir with
dofetilide is contraindicated.

Dolutegravir and any other suspect agents should be immediately discontinued if signs or symptoms of
hypersensitivity reactions occur; a delay in discontinuation may result in life-threatening reactions.
Rash, constitutional symptoms, and organ dysfunction, including liver injury, have been reported.
Hepatic adverse events have been reported with dolutegravir. Baseline laboratory testing before
starting dolutegravir and monitoring for worsening of transaminase elevations should be performed in
patients coinfected with hepatitis B or C since these patients are at an increased risk of hepatotoxicity.
Limited observational data suggest that dolutegravir is associated with an increased risk of neural tube
defects when administered at the time of conception and/or early in pregnancy. A pregnancy test prior
to starting dolutegravir is recommended in patients of childbearing potential. Effective contraception
should be used during dolutegravir treatment, and an alternative regimen (if possible) should be used
if the patient becomes pregnant or plans to become pregnant.

Nucleos(t)ide Reverse Transcriptase Inhibitors (NRTISs)

A boxed warning regarding post-treatment acute exacerbation of hepatitis B virus is contained within
the labeling for NRTI medications, including combination products.

Post-treatment exacerbations of hepatitis B have been reported in patients who are co-infected with
hepatitis B virus (HBV) and HIV and have discontinued lamivudine, emtricitabine, or tenofovir.
Clinicians should monitor hepatic function closely in these patients and, if appropriate, initiate anti-
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hepatitis B treatment. In addition, emergence of hepatitis B resistance has been reported in agents
using medications that may also be used in the treatment of hepatitis B.

Abacavir is contraindicated in patients with moderate to severe hepatic impairment. Serious, and
sometimes fatal, hypersensitivity reactions have been associated with abacavir. This hypersensitivity to
abacavir, a boxed warning, is a multi-organ clinical syndrome usually characterized by a sign or
symptom in 2 or more of the following groups: (1) fever, (2) rash, (3) gastrointestinal (including nausea,
vomiting, diarrhea, or abdominal pain), (4) constitutional (including generalized malaise, fatigue, or
achiness), and (5) respiratory (including dyspnea, cough, or pharyngitis). Patients carrying the HLA-
B*5701 allele are at high risk for experiencing a hypersensitivity reaction to abacavir. The drug, alone
or in a combination product, should be discontinued as soon as the hypersensitivity reaction is
suspected. Regardless of HLA-B*5701 status, permanently discontinue abacavir-containing products if
hypersensitivity cannot be ruled out, even when other diagnoses are possible; rechallenge is
contraindicated. Screening for HLA-B*5701 is recommended prior to initiation of treatment; use is
contraindicated in patients who are positive for this allele. Abacavir has also been associated with the
risk of myocardial infarction.

Use of NRTI medications should be discontinued in patients who develop symptoms or laboratory
findings suggestive of lactic acidosis or severe hepatomegaly with steatosis. Boxed warnings for the risk
of lactic acidosis or severe hepatomegaly with steatosis were removed from labeling of these products,
with the exception of didanosine and zidovudine-containing products; however, it is still included as a
warning. In addition, female sex and obesity may be risk factors for the development of lactic acidosis
and severe hepatomegaly with steatosis.

Treatment with didanosine and zidovudine has been associated with often irreversible loss of
subcutaneous fat, which is most evident in the face, limbs, and buttocks and related to cumulative
exposure. Lactic acidosis and fatal and nonfatal pancreatitis have occurred when stavudine was part of
a combination regimen that included didanosine. Use should be suspended in patients with suspected
pancreatitis and discontinued in cases of confirmed pancreatitis. Fatal lactic acidosis has been reported
in pregnant women who received the combination of stavudine and didanosine. Coadministration of
stavudine and didanosine is contraindicated.

Boxed warnings for lactic acidosis/severe hepatomegaly with steatosis and fat redistribution were
removed for NRTIs and combination treatment options that contain NRTIs.

Clinicians should use caution in patients who are also receiving interferon alfa with or without ribavirin
to treatment-emergent toxicities.

Tenofovir prodrugs have been associated with cases of acute renal failure and Fanconi syndrome (renal
tubular injury with severe hypophosphatemia). It is important to avoid their use with other
nephrotoxic agents. Renal function monitoring should be employed during therapy. In addition, serum
creatinine and select electrolytes (e.g., phosphorus) should be assessed prior to initiating therapy with
a tenofovir prodrug and as clinically appropriate.

Hematologic toxicity, including neutropenia and severe anemia, has been associated with the use of
zidovudine. Symptomatic myopathy has been associated with prolonged use of zidovudine or
zidovudine-containing products.

Human Immunodeficiency Virus (HIV) Agents Revie@ctober 2019 M “ R
Page28 | Proprietary Information. Restricted Access — Do not disseminate or copy without approval. age an x
© 2011-2019 Magellan Rx Management. All rights reserved. MANAGEMENT..



Non-Nucleoside Reverse Transcriptase InhibitoRNRTIS)

For some drugs, like delavirdine and efavirenz, competition for cytochrome P450 3A (CYP3A) could
result in inhibition of their metabolism and create the potential for serious and/or life-threatening
adverse reactions (e.g., cardiac arrhythmias, prolonged sedation, or respiratory depression). QTc
prolongation is a warning for efavirenz (Sustiva), and alternatives should be considered in patients at
high risk or medications with risk of torsade de pointes. The therapeutic classes that could be affected
include antimigraine ergot derivatives, benzodiazepines (alprazolam, midazolam, and triazolam),
calcium channel blocker (bepridil), motility agent (cisapride), neuroleptic (pimozide), antihistamines
(terfenadine), and St. John’s wort.

Severe and fatal hypersensitivity and skin reactions, including Stevens-Johnson syndrome, toxic
epidermal necrolysis, erythema multiforme, and drug reaction with eosinophilia and systemic
symptoms (DRESS) with hepatic failure, have also been reported with etravirine. The frequency of
reported rash is higher in females than in males. Etravirine should be immediately discontinued if
severe rash or rash with systemic symptoms or liver transaminase elevations develops.

Patients taking efavirenz who are experiencing adverse psychiatric events and other nervous system
symptoms, including seizures, should have immediate medical evaluation for symptoms such as severe
depression or suicidal ideation. Significant postmarketing cases of hepatotoxicity, including death, have
been reported with efavirenz; it is not recommended for use in patients with moderate or severe
hepatic impairment, and monitoring is required in all other patients.

Nevirapine carries a boxed warning for fatal and non-fatal hepatotoxicity and severe and fatal
hypersensitivity and skin reactions, including Stevens-Johnson syndrome. Treatment should be
discontinued immediately if there are signs or symptoms of hepatitis, increased transaminases
combined with rash or other systemic symptoms, severe skin or hypersensitivity reactions, or any rash
with systemic symptoms. Monitoring during the first 18 weeks of therapy is essential. Extra vigilance is
warranted during the first 6 weeks of therapy, which is the period of greatest risk of these events. The
14-day dosing lead-in described in the prescribing information for nevirapine must be followed to
minimize the risk of the development of drug-induced rash.

Nevirapine should not be initiated in adult females with a CD4 count > 250 cells/mm?3 or adult males
with a CD4 count > 400 cells/mm?3 unless benefit clearly outweighs the risk of hepatic injury and/or
hypersensitivity reaction. Use of atazanavir is contraindicated with nevirapine due to decreased
exposure of atazanavir and increased exposure to nevirapine potentially leading to nevirapine-related
toxicity. Nevirapine extended-release tablets are contraindicated for use in patients with moderate to
severe hepatic impairment (Child-Pugh Class B or C, respectively) and are not approved for use as part
of occupational and non-occupational post-exposure prophylaxis (PEP) regimens.

Rilpivirine-associated hepatotoxicity has been reported. Monitoring, especially in individuals with
preexisting hepatic dysfunction, should be employed.

Pharmacokinetic Enhancers

Acute renal failure and Fanconi syndrome have been reported when cobicistat is used in combination
with a tenofovir disoproxil fumarate-containing regimen. If combination with tenofovir is used,
clinicians should monitor urine glucose, urine protein, and creatinine clearance. Clinicians should also
monitor serum phosphorus in patients with chronic kidney disease.
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Cobicistat is not recommended to be used in combination with > 1 antiretroviral that requires
pharmacokinetic enhancers, protease inhibitors other than atazanavir or darunavir, cobicistat-
containing drugs, including Stribild, or with drugs or regimens containing ritonavir.

Multiple drugs are contraindicated with use of cobicistat in combination with atazanavir or darunavir,
such as antiarrhythmics, select anti-HCV agents, strong CYP3A4 inducers (including corticosteroids),
colchicine, ranolazine, select antipsychotics, ergot derivatives, sedatives, hormonal contraceptives,
select lipid lowering agents (lomitapide, select statins), and other CYP3A inhibitors and significant
substrates; see prescribing information for additional details.

Cobicistat is not considered interchangeable with ritonavir; refer to individual prescribing information
of treatment components for appropriate regimens.

Protease InhibitorqPIs)

Protease inhibitors carry a warning for the risk of serious adverse reactions due to drug interactions,
and risk increases when administered with ritonavir. Likewise, these risks include loss of virologic
response. For the protease inhibitors, including co-administration of lopinavir/ritonavir (Kaletra),
competition for CYP3A could result in inhibition of their metabolism and create the potential for
serious and/or life-threatening adverse reactions (e.g., cardiac arrhythmias, prolonged sedation, or
respiratory depression). The drugs that could be affected include direct oral anticoagulants,
antimigraine ergot derivatives, benzodiazepines (alprazolam, midazolam, and triazolam),
contraceptives, HMG-CoA reductase inhibitors (simvastatin, lovastatin), antiarrhythmics (amiodarone,
dronedarone), irinotecan, rifampin, motility agent (cisapride), neuroleptic (pimozide), antihistamines
(terfenadine), colchicine, ranolazine, St. John’s wort, antipsychotics (quetiapine, pimozide),
glecaprevir/pibrentasvir, and PDE-5 inhibitors (sildenafil when dosed as Revatio®). More specifically,
simvastatin and lovastatin are contraindicated with the use of strong CYP3A4 inhibitors (e.g., protease
inhibitors). The use of protease inhibitors is contraindicated with drugs highly dependent on CYP3A for
clearance. Individual package inserts should be referenced.

HIV cross-resistance among protease inhibitors has been observed.

Use of protease inhibitors is contraindicated in individuals with known hypersensitivity, especially toxic
epidermal necrolysis or Stevens-Johnson syndrome, to the active ingredient or any of its components.
Severe rash warrants discontinuation.

Patients receiving protease inhibitors may develop new onset or exacerbations of diabetes mellitus,
hyperglycemia, redistribution/accumulation of body fat, and elevated triglyceride and cholesterol
concentrations. Monitoring of cholesterol and triglycerides prior to therapy and periodically thereafter
is recommended. Some patients required either initiation or dose adjustments of insulin or oral
hypoglycemic agents for treatment of these events. In some cases, diabetic ketoacidosis has occurred.
In those patients who discontinued protease inhibitor therapy, hyperglycemia persisted in some cases.
Consider monitoring for hyperglycemia, new onset diabetes mellitus, or an exacerbation of diabetes
mellitus in patients using a protease inhibitor.

Spontaneous bleeding may occur in patients with hemophilia who use protease inhibitors. Additional
factor VIIl may be required for these patients.

Indinavir and amprenavir have been associated with acute hemolytic anemia.
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Severe skin reaction, including toxic epidermal necrolysis, drug rash with eosinophilia and systemic
symptoms, and acute generalized exanthematous pustulosis, has been reported with
darunavir/ritonavir. Rash can be accompanied by fever, general malaise, fatigue, muscle or joint aches,
blisters, oral lesions, conjunctivitis, and hepatitis and/or eosinophilia.

Nephrolithiasis has been reported with the use of fosamprenavir and indinavir. Nephrolithiasis, chronic
kidney disease, and cholelithiasis have been reported with atazanavir.

Fosamprenavir, darunavir, and tipranavir should be used with caution in patients with known
sulfonamide allergy.

Darunavir and lopinavir/ritonavir should be used with caution with elbasvir and grazoprevir, as it can
cause a potential for increase in alanine transaminase (ALT) elevations.

Ritonavir is contraindicated for the risk of serious and/or life-threatening reactions if administered with
ranolazine and is contraindicated with the use of antiarrhythmics, such as amiodarone, for the
potential of cardiac arrhythmias.

Use of higher than approved doses of fosamprenavir may lead to transaminase elevations. Patients
with hepatitis B or C are at increased risk of transaminase elevations.

Urinalysis should be performed to monitor for asymptomatic severe leukocyturia (> 100 cells/high
power field) due to the risk of tubulointerstitial nephritis in patients taking indinavir. Discontinuation
should be considered in all patients with severe leukocyturia.

Atazanavir, ritonavir, and saquinavir have demonstrated PR interval prolongations, especially in those
individuals predisposed to cardiac conduction disorders due to congenital issues or concomitant drug
use. Caution should be used.

Saquinavir is contraindicated in patients with complete atrioventricular (AV) block without implanted
pacemakers or patients who are at high risk of complete AV block. Patients with congenital or
documented acquired QT prolongation, patients with refractory hypokalemia or hypomagnesemia, or
those on concomitant therapy with other drugs that prolong the QT interval should not use saquinavir.
An electrocardiogram is recommended prior to initiation of saquinavir; do not use saquinavir if
baseline QT interval 2 450 msec. Re-evaluation is recommended after approximately 10 days of
therapy.

When administered with ritonavir, saquinavir is contraindicated in patients with severe hepatic
impairment.

Use of atazanavir is contraindicated with nevirapine due to decreased exposure of atazanavir and
nevirapine-related adverse effects.

Fatal and non-fatal intracranial hemorrhage has been reported with the use of tipranavir.

Clinical hepatitis and hepatic decompensation, including some fatalities, have been reported with the
use of tipranavir. Extra vigilance is warranted in patients with chronic hepatitis B or hepatitis C co-
infection. Tipranavir is contraindicated in patients with moderate to severe hepatic impairment.
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Recombinant Monoclonal Antibody

Ibalizumab-uiyk has no contraindications. Like other agents for the treatment of HIV, it carries a
warning for immune reconstitution syndrome.

Combination Therapies

Contraindications, warnings, and precautions for the individual components of combination products
should be referred to prior to administration of the combination products and generally apply to
combination products, as well. Combination products should not be co-administered with any other
product containing its respective individual components. Additional details are available within
prescribing information for the products.

The oral solution formulation of lopinavir/ritonavir contains propylene glycol and a large amount of
ethanol and should not be administered to infants younger than 14 days of age.

Patients should be monitored for signs and symptoms of pancreatitis during therapy with
lopinavir/ritonavir (Kaletra); fatalities have occurred. The co-formulated lamivudine/zidovudine should
not be administered with other lamivudine-, zidovudine-, or emtricitabine-containing products.

When used for PrEP, tenofovir disoproxil fumarate/emtricitabine and tenofovir alafenamide
fumarate/emtricitabine should not be used in non-infected individuals with a creatinine clearance
(CrCl) < 60 mL/min. These agents must only be used for PrEP in individuals confirmed to be HIV-1
negative as they are not a complete regimen for the treatment of HIV-1 infection; they are
contraindicated with unknown or positive HIV-1 status when used for PrEP. If individuals initiate
therapy with one of these regimens for PrEP who have undetected HIV-1 infection, there is a high risk
of the emergence of resistant HIV-1 infection. HIV status should be assessed prior to baseline and
every 3 months during use.

Products containing tenofovir disoproxil fumarate may be associated with decreases in bone mineral
density (BMD). Monitoring BMD in patients with a history of pathologic fracture or who are at risk for
osteopenia should be considered.

Abacavir/lamivudine/zidovudine (Trizivir) is contraindicated in patients with moderate to severe
hepatic impairment.

Chronic kidney disease has been reported during postmarketing surveillance of atazanavir-treated
patients. Consider alternatives to atazanavir/cobicistat (Evotaz) patients with existing or at high risk for
renal disease.

When using atorvastatin concurrently with either elvitegravir/cobicistat/emtricitabine/tenofovir
disoproxil fumarate (Stribild) or elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide (Genvoya),
it is recommended not to exceed a dose of atorvastatin 20 mg daily.

Risk Evaluation and Mitigation Strategy (RENIS)

As of July 2019, the REMS program requirement for tenofovir disoproxil fumarate/emtricitabine
(Truvada) has been eliminated based on REMS assessment.
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DRUG INTERACTI GN,ng,245,246,247,248,249,250,25ZLZ52,253,254,255,256,257,258,259,260,
261,262,263,264,265,266,267,268269,270,271,272,273,274,275276,277,278279,280,281,282,283,284,285,286,
281,288289,290,291,292,293294

CYP450 Isoenzyme System

DrugClass Substrate Inhibitor Inducer
CCR5 Antagonist CYP3A4 - -
P-gp
OATP1B1
MRP2
Fusion Inhibitor - - --
Integrase Strand Transfer CYP3A - CYP2C9 (modest)
Inhibitor (INSTI) UGT1A1
Non-Nucleoside Reverse CYP3A4 -- CYP3A4
Transcriptase Inhibitors CYP 2C9 CYP2B6
(NNRTIs) CYP 2C19 CYP2C9
CYP2C19
Nucleos(t)ide Reverse - CYP3A4 -
Transcriptase Inhibitors CYP2C9
(NRTIs) CYP2D6
Pharmacokinetic Enhancer CYP3A CYP3A --
(cobicistat) CYP2D6 (minor) CYP2D6
P-gp
BCRP

OATP1B1

OATP1B3
Protease Inhibitors (Pls) CYP3A4 CYP3A4 CYP3A4

UGT1Al CYP1A2

CYP2C8 CYP2C9

CYP2D6

Substrate=drugs in this class are typically substrates for this enzyme system; Inhibitor=drugs in this class typically inhibit this
enzyme system; Inducer=drugs in this class typically induce this enzyme system; multidrug resistance-associated
protein=MRP; organic anion-transporting polypeptide=OATP; P-gp=P-glycoprotein

As many of these medications are combination products, caution should be exercised to avoid
products with overlapping active ingredients. There are many potential drug interactions for the
antiretrovirals, particularly the NNRTIs and the protease inhibitors. There are some drug-specific
interactions that are important to note for select antiretrovirals.

Drug-Specific

Drug interactions related to warnings and precautions have been discussed above. See individual
prescribing information for additional details. For co-formulated products, the drug interactions of
each component ingredient can vary; refer to the prescribing information for additional details. This
section is intended to provide an overview of the many drug interactions associated with these agents
but should not be considered all-inclusive.
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Multiple drug interactions exist between medications for the treatment of HIV-1 and hepatitis B or C
infections. Refer to individual prescribing information for details. Select anti-HCV treatments (e.g.,
ledipasvir/sofosbuvir, sofosbuvir/velpatasvir, sofosbuvir/velpatasvir/voxilaprevir) have been reported
to increase tenofovir exposure; monitor for an increase in tenofovir-related adverse effects.

In addition, several agents within this class may interact with contraceptives. In these cases, at least 1
effective method of contraception is recommended. See product labeling for additional details.

Abacavir does not inhibit CYP450 isoforms (2C9, 2D6, or 3A4) and is therefore unlikely to have clinically
significant drug interactions with drugs that are metabolized through these pathways.

Cobicistat, in combination with atazanavir or darunavir, can alter the concentration of drugs
metabolized by CYP3A or CYP2D6. Medications that induce CYP3A can alter the concentrations of
cobicistat, atazanavir, and darunavir.

Bictegravir, a component of Biktarvy, can be affected by strong inducers or inhibitors of CYP3A and
UGT1A1. Bictegravir can also increase plasma concentrations of organic cation transporter 2 (OCT2) and
multidrug and toxin extrusion transporter 1 (MATE1) (e.g., dofetilide). Medications containing polyvalent
cations can decrease efficacy of bictegravir. It should be taken 2 hours before antacids or 6 hours after
antacids containing aluminum or magnesium. When fasting, administration with or 2 hours after
antacids or supplements containing calcium or iron is not recommended. Co-administration of
bictegravir with dofetilide or rifampin is contraindicated.

Didanosine and allopurinol co-administration should be avoided.

The integrase inhibitor dolutegravir does not induce or inhibit the CYP450 complex and is not expected
to affect the pharmacokinetics of other drugs that are substrates for these enzymes. However,
dolutegravir is metabolized by UGT1A1 and, to a smaller extent, by CYP3A. In in vitro studies,
dolutegravir is also a substrate of UGT1A3, UGT1A9, BCRP, and P-gp. Drugs that induce these enzymes
may decrease plasma concentrations and efficacy of dolutegravir. Several NNRTIs and protease
inhibitors have been shown to decrease plasma concentrations of dolutegravir. Polyvalent cation-
containing medications decrease the plasma concentrations of dolutegravir, which should be
administered 2 hours before or 6 hours after these products. Dolutegravir/rilpivirine (Juluca) and oral
calcium and iron supplements should be taken with a meal, or Juluca should be taken 4 hours before or
6 hours after taking these supplements. Dolutegravir/lamivudine (Dovato) should be taken at least 2
hours before or 6 hours after calcium or iron supplements. Dosage adjustments of dolutegravir are
recommended with select Pls, rifampin, and carbamazepine. Dosage adjustments for metformin may
be needed when taking concomitantly. Coadministration should be avoided with oxcarbazepine,
phenytoin, phenobarbital, and St. John’s wort.

Efavirenz (Sustiva) should not be administered with Atripla, which contains efavirenz. If needed, it
should only be co-administered for dose adjustments when given with rifampin. If efavirenz is co-
administered with rifampin to patients weighing 50 kg or more, then an increase in the dose of
efavirenz to 800 mg once daily is recommended.

Elvitegravir should not be used with protease inhibitors co-administered with cobicistat or with other
medications that contain elvitegravir. Further assessment and treatment should be considered with
immune reconstitution syndrome.
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When used at the recommended dose, the fusion inhibitor enfuvirtide does not alter the metabolism
of other drugs and does not require dose adjustments when co-administered with other
antiretrovirals.

Etravirine should not be co-administered with tipranavir/ritonavir, fosamprenavir/ritonavir, and
protease inhibitors administered without ritonavir or NNRTIs.

Co-administration of fosamprenavir/ritonavir and boceprevir or maraviroc is not recommended.
When coadministered with sorbitol, lamivudine exposure is reduced. Avoid concomitant use.

Maraviroc is metabolized by CYP3A and is a substrate for OATP1B1 and multidrug resistance-
associated protein (MRP) 2. Pharmacokinetics are likely to be affected by inhibitors and inducers of
these proteins, and dosage adjustments may be required with concurrent use.

The integrase inhibitor raltegravir does not induce or inhibit the CYP450 complex and is unlikely to
have clinically meaningful drug interactions due to metabolic interference. However, co-administration
with drugs with a propensity to induce myopathy or rhabdomyolysis increases a patient’s risk for
increased creatine kinase and development of clinical symptomes.

Rilpivirine should not be co-administered with select anticonvulsants, antimycobacterials, proton pump
inhibitors, dexamethasone, or St. John’s wort because of the risk of loss in virologic response with
these agents. These can significantly decrease rilpivirine plasma concentrations via CYP3A enzyme
induction or gastric pH increase. Caution should be used when rilpivirine is considered for co-
administration with other QTc prolonging drugs due to the risk of arrhythmias.

Ritonavir is used to boost the pharmacokinetic profile of other Pls for clinical benefit. When co-
administered, ritonavir increases the exposure (AUC) and the minimum and maximum serum
concentrations (Cmin and Cmax) of all other Pls, except for indinavir. Careful monitoring of therapeutic
and adverse effects should be exercised when ritonavir is co-administered with fentanyl, dasatinib, or
nilotinib. lbrutinib should not be used with products containing ritonavir, as it could increase the risk of
tumor lysis syndrome.

Co-administration of stavudine with either doxorubicin or ribavirin should be undertaken with caution.
Co-administration of stavudine with zidovudine or hydroxyurea should be avoided.

Zidovudine-containing products may have increased hematologic toxicity when used in combination
with bone marrow suppressive/cytotoxic agents.

Select antipsychotics can interact with antiretrovirals. For instance, lurasidone (Latuda®) has the
potential for serious and/or life threatening reactions if co-administered with the following strong
CYP3A4 inhibitors: tipranavir (Aptivus), indinavir (Crixivan),
elvitegravir/cobicistat/emtricitabine/tenofovir ~ alafenamide (Genvoya), saquinavir (Invirase),
lopinavir/ritonavir (Kaletra), fosamprenavir (Lexiva), ritonavir (Norvir), darunavir (Prezista), atazanavir
(Reyataz), elvitegravir, cobicistat, emtricitabine, tenofovir disoproxil fumarate (Stribild), and nelfinavir
(Viracept).
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ADVERSE EFFER¥&297,298299300,301,302303304,305306,307,308309,310,311,312313314,
315316,317,318319,320,321,322,323,324,325,326,327,328,329,330,331,332333,334,335,336,337,338,339,340,
341,342,343344,345346

Drug Headache| Anorexia | Constipation| Nausea | Diarrhea | Vomiting
CCRS5 Antagonist
maraviroc (Selzentry), MVC | nr I 8 I 6 I nr I nr | nr

Fusion Inhibitor

enfuvirtide (Fuzeon), T20or ENF| nr | 2.3t02.7 | nr | 22.8 | 31.7 | nr
Integrase Strand Transfer Inhibitor (INSTI)

dolutegravir (Tivicay), DTG <1lto2 nr nr 1 <1 <2
raltegravir (Isentress, Isentress 3 reported nr 4 7 reported
HD), RAL

Non-Nucleoside Reverse Transcriptase Inhibit¢gliNRTIs)
delavirdine (Rescriptor), DLV 15to 22 nr <2 nr nr 3to11l
doravirine (Pifeltro®), DOR 4to6 nr nr 5to7 3to5 nr
efavirenz (Sustiva), EFV 2to 8 <1lto?2 nr 2to 10 3to 14 3to6
etravirine (Intelence), ETR nr <2 <2 nr reported nr
nevirapine (Viramune), NVP; 0.7to0 3.6 nr nr 0.5t0 8.7 0.2to2 nr
nevirapine extended-release (0.4t0 0.5) (1.1t0 3.9) (0.5t0 0.8)

(Viramune XR)

rilpivirine (Edurant), RPV >2 nr nr nr nr nr

Nucleos(t)ide Reverse Transcriptase Inhibitors (NRTIS)

abacavir (Ziagen), ABC 7 nr nr 7 7 2
didanosine (Videx Solution, 22 nr nr 24 57 14
Videx EC), ddlI

emtricitabine (Emtriva), FTC 13to 22 nr nr 13to 18 23 9
lamivudine (Epivir), 3STC 35 10 nr 33 18 13
stavudine (Zerit), d4t 25 nr nr 43 34 18
tenofovir disoproxil fumarate 14 nr nr 8 11 5
(Viread), TDF

zidovudine (Retrovir), AZT 63 (53) 20 (11) 6 (4) 51 (30) nr 17 (10)

Pharmacokinetic Enhancer

cobicistat (Tybost), COBbr c reported nr nr reported reported reported

Adverse effects are reported as percentages. Adverse effects data are obtained from prescribing information and are not
meant to be comparative or all inclusive. Incidences for the placebo group are indicated in parentheses.
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Adverse Effects (continued)

Drug Headache| Anorexa | Constipation| Nausea | Diarrhea | Vomiting
Protease Inhibitors
atazanavir (Reyataz), ATV 1to6 nr nr 6to 14 2 3to4
darunavir (Prezista), DRV 3to7 2to5 nr 3to7 8to24 2to 19
fosamprenavir (Lexiva), FPV 2to3 nr nr 7 5to 10 2to 13
indinavir (Crixivan), IDV 2.4t09.6 0.5t05.4 nr 2.8to0 31.9 0.9t03.3 14t017.8
nelfinavir (Viracept), NFV <2 <2 nr 3to7 14to 20 <2
ritonavir (Norvir), RTVor r 6t07.8 1.7t0 8.6 0.2to 3.4 18.4t046.6 | 15.4to25 | 7.1t023.3
saquinavir (Invirase), SQV nr reported 3 16 12 11
tipranavir (Aptivus), TPV 5.2 nr nr 8.5 15 5.9
Recombinant Monoclonal Antibody

ibalizumab-uiyk (Trogarzo) nr ‘ nr ‘ nr 5 ‘ 8 ‘ nr

Combination Products- Nucleos(t)ide Reverse Transcriptase Inhibitors (NRTIS)

abacavir/lamivudine (Epzicom),
ABC/3TC 6to7 nr nr 5to6 5to6 nr
abacavir/lamivudine/ zidovudine
(Trizivir), ABC/3TC/AZT 13 nr nr 19 / 10
emtricitabine/tenofovir nr nr nr 10 nr nr
alafenamide (Descovy), FTC/TAR
lamivudine/tenofovir
disoproxil fumarate (Cimduo; 14 nr nr 8 11 5
Temixys), 3STC/TDF
lamivudine/zidovudine
(Combivir), 3TC/AZT 32 10 nr 33 18 13
tenofovir disoproxil
fumarate/emtricitabine 6to7 nr nr 9 7to9 2
(Truvada), TDF/FTC

Combination Products- Protease Inhibitors (Pls) d?ls + Pharmacokinetic Enhancer
atazanavir/cobicistat (Evotaz), r r r 5 r r
ATV/c
darunavir/cobicistat (Prezcobix),
DRV/c reported nr nr reported reported reported
lopinavir/ritonavir (Kaletra), LPVI 6.3 nr 1 10.3 19.5 6.8

Adverse effects are reported as percentages. Adverse effects data are obtained from prescribing information and are not

meant to be comparative or all inclusive. Incidences for the placebo group are indicated in parentheses.
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Adverse Effects (continued)

Drug

Headache

Anorexia

Constipation

Nausea

Diarrhea

Vomiting

Combination Products- Multiple Classes

bictegravir/emtricitabine/
tenofovir alafenamide (Biktarvy),
BIC/FTCITAF

4t05

nr

nr

3to5

3tob6

<2

darunavir/cobicistat/
emtricitabine/tenofovir
alafenamide (Symtuza),
DRV/c/FTCITAF

reported

nr

reported

dolutegravir/abacavir/
lamivudine (Triumeq),
DTG/ABC/3TC

nr

nr

<1

<1

reported

dolutegravir/lamivudine
(Dovato), DTG/3TC

nr

nr

<2

dolutegravir/rilpivirine (Juluca),
DTG/RPV

reported

nr

<2

<2

doravirine/ lamivudine/
tenofovir disoproxil fumarate
(Delstrigo), DOR/3TC/TDF

nr

nr

nr

nr

efavirenz/lamivudine/tenofovir
disoproxil fumarate (Symfi Lo,
Symfi), EFV/3TC/TDF

14

nr

reported

11

elvitegravir/cobicistat/

emtricitabine/tenofovir
alafenamide (Genvoya),
EVG/c/FTC/TAF

nr

nr

11

nr

elvitegravir/cobicistat/ tenofovir
disoproxil
fumarate/emtricitabine (Stribild)

nr

nr

16

12

nr

emtricitabine/rilpivirine/
tenofovir alafenamide (Odefsey),
FTC/RPVITAF

nr

nr

10

nr

nr

rilpivirine/emtricitabine/
tenofovir disoproxil fumarate
(Complera), RPV/FTC/TDF

2to>10

nr

nr

111

2to>10

2to>5

tenofovir disoproxil
fumarate/emtricitabine/

efavirenz (Atripla), TDF/FTC/EF)

nr

nr

Adverse effects are reported as percentages. Adverse effects data are obtained from prescribing information and are not
meant to be comparative or all inclusive. Incidences for the placebo group are indicated in parentheses.

Immune reconstitution syndrome has been reported in HIV-infected patients treated with combination
antiretroviral therapy. During the initial phase of treatment, patients whose immune systems respond
may develop an inflammatory response to indolent or residual opportunistic infections (such as
Mycobacterium aviuninfection, cytomegalovirus, Pneumocystigirovecii pneumonia, or tuberculosis)
which may necessitate further evaluation and treatment. Autoimmune disorders (such as Grave’s

Human Immunodeficiency Virus (HIV) Agents Revie®ctober 2019

Page38 |

© 2011-2019 Magellan Rx Management. All rights reserved.

Proprietary Information. Restricted Access — Do not disseminate or copy without approval.

Mag

ellanRx

MANAGEMENT..




disease, polymyositis, and Guillain-Barré syndrome) have also been reported to occur in the setting of
immune reconstitution; however, the time to onset is more variable and can occur many months after
initiation of treatment.

Additional adverse effects associated with classes of antiretrovirals include:

CCR5 Antagontstipper respiratory infections, Stevens-Johnson syndrome, and/or toxic epidermal
necrolysis (maraviroc).

Fusion Inhibitarfatigue (enfuvirtide).

Integrase Inhibitar insomnia (dolutegravir, raltegravir), hypersensitivity reactions (dolutegravir,
raltegravir), myalgia/arthralgia (dolutegravir), and development of or worsening of transaminase
elevations in patients with hepatitis B or C coinfection (dolutegravir).

NNRTIs abnormal dreams/sleep (class effect), rash (delavirdine, doravirine, efavirenz, etravirine,
nevirapine, nevirapine extended-release, rilpivirine), depressive disorders/suicidal ideation (doravirine,
efavirenz, rilpivirine), hepatotoxicity (efavirenz, rilpivirine), and decreases in bone mineral density
(rilpivirine). Rash in pediatric patients treated with efavirenz was more frequent and severe than that
observed in adults; prophylaxis with antihistamines should be considered in pediatric patients before
beginning efavirenz. Patients with severe depressive symptoms should be evaluated to determine if
symptoms are associated with rilpivirine (Edurant, Complera, Odefsey). Severe skin and
hypersensitivity reactions, including drug reaction with eosinophilia, and systemic symptoms (DRESS)
have been reported with rilpivirine and etravirine; they should be discontinued if signs or symptoms of
severe skin reaction or hypersensitivity reactions develop.

NRTIs: fatigue, pancreatitis, lactic acidosis, peripheral neuropathy (stavudine and didanosine),
hypersensitivity (abacavir), dreams/sleep disorders (abacavir), rash (stavudine, emtricitabine,
tenofovir), cough (emtricitabine), rhinitis (emtricitabine), asthenia (emtricitabine), depression
(tenofovir), bone marrow suppression (zidovudine), pain (tenofovir; TDF and TAF), decreases in bone
mineral density (tenofovir; TDF and TAF), and worsening renal function (tenofovir; TDF and TAF). There
appears to be slightly less BMD decreases and fewer decreases in eGFR with TAF than TDF, but the
long-term clinical significance is unknown.

Pharmacokinetic Enhanceiinhibition of renal tubular secretion, jaundice, and ocular icterus
(cobicistat).

Protease Inhibitorstash (atazanavir, fosamprenavir, nelfinavir, darunavir), Stevens-Johnson syndrome
and/or toxic epidermal necrolysis (atazanavir, darunavir, ritonavir), jaundice/scleral icterus
(atazanavir), flatulence (nelfinavir), endocrine disorders (saquinavir), respiratory disorders (saquinavir),
asthenia (ritonavir), and taste perversion (ritonavir).

For co-formulated products, the potential adverse effects can vary based on component ingredients.
Refer to the prescribing information for the individual drug products.

Severe acute exacerbations of hepatitis B virus (HBV) have been reported in HBV-infected patients who
have discontinued Truvada. Hepatic function should be monitored closely in HBV-infected patients
who discontinue Truvada. If appropriate, initiation of anti-hepatitis B therapy may be warranted.
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SPECIAL POPULATIE#/RPZE349350351,352,353354,355,356,357,358,359,360,36 1,362,363,
364,365,866,367,368369,370,371,372373,374,375376,377,378,379,380,381,382383384,385,386,387,388,389,

390,391,392,393,8394,395396,397,398

Pediatrics®°

CCRS5 Antagonist

The pharmacokinetics, safety, and efficacy of maraviroc (Selzentry) in patients < 2 years of age or < 10
kg have not been established. Therefore, maraviroc should not be used in this patient population.

Fusion Inhibitor

Safety and pharmacokinetics of enfuvirtide (Fuzeon) have not been established in pediatric patients < 6
years of age. There are limited efficacy data for pediatric patients > 6 years of age.

Integrase Strand Transfer Inhibitors (INSTIS)

Raltegravir is approved for use in patients beginning at birth. The indications for specific dosage forms
of raltegravir are weight-specific since the products are not bioequivalent. Raltegravir (Isentress HD) is
approved in patients > 40 kg.

Dolutegravir is approved for patients 2 6 years of age and weighing 2 30 kg. Elvitegravir has not been
studied in patients < 18 years old.

Non-Nucleoside Reverse Transcriptase Inhibitors TINR

Nevirapine (Viramune) is approved for use in children aged > 15 days. The safety and efficacy of
nevirapine extended-release (Viramune XR) have not been established in pediatric patients.

Efavirenz (Sustiva) is indicated in pediatric patients > 3 months of age and weighing > 3.5 kg.

Safety and effectiveness of etravirine (Intelence) have been established in pediatric patients > 2 years
of age and > 10 kg.

Safety and effectiveness of rilpivirine (Edurant) have not been established in pediatric patients < 12
years of age.

Delavirdine (Rescriptor) has not been studied in patients < 16 years of age.

The safety and efficacy of doravirine (Pifeltro) have not been studied in patients < 18 years of age.

Nucleos(t)ide Reverse Transcriptase Inhibitors (NRTIS)

Zidovudine (Retrovir) has been studied in pediatric patients with HIV-1-infection who were > 6 weeks
of age with HIV-1-related symptoms or asymptomatic with abnormal laboratory values indicating
significant HIV-1-related immunosuppression. Zidovudine has also been studied in neonates perinatally
exposed to HIV-1.

Safety and effectiveness of twice daily and once daily lamivudine (Epivir) in combination with other
antiretroviral agents have been established in pediatric patients > 3 months of age.

The safety and effectiveness of abacavir (Ziagen) have been established in pediatric patients 3 months
to 13 years of age.
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The safety and efficacy of emtricitabine (Emtriva) in patients between > 3 months of age have been
established.

The safety of tenofovir disoproxil fumarate (Viread) in pediatric patients aged > 12 years has been
established.

The use of both stavudine (Zerit) and didanosine capsules (Videx EC) in pediatric patients from birth
through adolescence is supported by evidence from randomized controlled studies of these drugs in
adults with additional pharmacokinetic and safety data in pediatric patients. Use of didanosine
pediatric powder for oral solution (Videx) in pediatrics from 2 weeks through adolescents is supported
by data from controlled trials in adult and pediatric patients.

DHHS guidelines have suggested reserving tenofovir until children have completed puberty due to the
risk of decreases in bone mineral density.

Pharmacokinetic Enhancer

Safety and efficacy of cobicistat (Tybost) have been established in pediatric patients weighing > 35 kg if
co-administered with atazanavir or > 40 kg if co-administered with darunavir.

Protease InhibitorgPIs)

Once-daily administration of fosamprenavir (Lexiva), alone or with ritonavir, is not supported in
pediatric patients or in adults who are protease inhibitor-experienced. Fosamprenavir (Lexiva) has
dosing for protease inhibitor-naive pediatric patients down to 4 weeks of age (if the infant was born at
38 weeks’ gestation or later). Fosamprenavir plus ritonavir does not have dosing in pediatric patients <
6 months of age who are not protease inhibitor-naive.

In HIV-infected patients over 1 month of age to 21 years, the antiviral activity and adverse event profile
of ritonavir (Norvir) seen during clinical trials and through post-marketing experience were similar to
that for adult patients.

Atazanavir (Reyataz) should not be administered to pediatric patients < 3 months old due to the risk of
kernicterus.

The risk-benefit of tipranavir (Aptivus) has not been established in pediatric patients < 2 years of age.

Safety and effectiveness of nelfinavir (Viracept) have been established in patients from 2 to 13 years of
age.

The pharmacokinetics, safety, tolerability, and efficacy of darunavir (Prezista) boosted with ritonavir in
pediatric patients < 3 years of age have not been established.

Darunavir should not be administered in patients < 3 years of age due to the risk of toxicity and
possible mortality based on animal studies.

Safety and effectiveness of saquinavir (Invirase) in pediatric patients with HIV-1 < 16 years of age have
not been established.

The optimal dosing regimen for use of indinavir (Crixivan) in pediatric patients has not been
established.
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Recombinant Monoclonal Antibody

Ibalizumab-uiyk is not approved for pediatric use.

Combinations

Safety and efficacy of darunavir/cobicistat/emtricitabine/tenofovir alafenamide (Symtuza) have not
been established in patients < 18 years of age.

Safety and efficacy of dolutegravir/abacavir/lamivudine (Triumeq) have been established in pediatric
patients weighing > 40 kg.

Safety and efficacy of dolutegravir/lamivudine (Dovato) have not been established in pediatric
patients.

Safety and efficacy of dolutegravir/rilpivirine (Juluca) have not been established in pediatric patients.

Safety and efficacy of doravirine/lamivudine/tenofovir disoproxil fumarate (Delstrigo) have not been
established in pediatric patients.

Safety and efficacy of efavirenz/lamivudine/tenofovir disoproxil fumarate have been established in
pediatric patients weighing either = 35 kg or > 40 kg for Symfi Lo and Symfi, respectively.

Safety and efficacy have not been established in patients weighing < 25 kg for
elvitegravir/cobicistat/emtricitabine/tenofovir alafenamide (Genvoya).

Safety and effectiveness have not been established in patients younger than 12 years of age for
emtricitabine/rilpivirine/tenofovir alafenamide (Odefsey).

The safety and efficacy of emtricitabine and tenofovir alafenamide (Descovy) have been established in
patients who weigh = 25 kg for the treatment of HIV-1 infection and in patients who weigh = 35 kg for
PrEpP.

The safety and efficacy of elvitegravir/cobicistat/emtricitabine/tenofovir disoproxil fumarate (Stribild)
have been established in patients > 12 years of age and who weigh > 35 kg.

Safety and effectiveness of lamivudine/tenofovir disoproxil fumarate (Cimduo; Temixys) have been
established in pediatric patients who weigh > 35 kg.

Lamivudine/zidovudine (Combivir) should not be administered to pediatric patients weighing < 30 kg
because it is a fixed-dose combination that cannot be adjusted for this patient population.

Lamivudine/zidovudine/abacavir (Trizivir) is not intended for use in pediatric patients. Trizivir should
not be administered to adolescents who weigh < 40 kg because it is a fixed-dose tablet that cannot be
dose adjusted for this patient population.

Safety and effectiveness of lamivudine/abacavir (Epzicom) in pediatric patients have been established
in pediatric patients > 25 kg who are able to swallow; dosing is the same as for adults.

The safety, efficacy, and pharmacokinetic profiles of lopinavir/ritonavir (Kaletra) in pediatric patients <
the age of 14 days have not been established.

Rilpivirine/emtricitabine/tenofovir disoproxil fumarate (Complera) is not recommended for patients <
12 years of age.
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Safety and efficacy of tenofovir disoproxil fumarate/emtricitabine (Truvada) have been established in
pediatric patients weighing > 17 kg for the treatment of HIV-1 infection. For PrEP, the safety and
efficacy of Truvada have been established in patients > 35 kg.

Safety and efficacy of tenofovir disoproxil fumarate/emtricitabine/efavirenz (Atripla) have been
established in patients < 18 years of age weighing > 40 kg.

Safety and efficacy of bictegravir/emtricitabine/tenofovir alafenamide (Biktarvy) have been established
in patients < 18 years of age weighing > 25 kg.

PregnancgP%40140

To monitor fetal outcomes of pregnant women exposed to these drugs, an Antiretroviral Pregnancy
Registry has been established. Healthcare providers are encouraged to register patients by calling
1-800-258-4263. Detailed information on findings associated with each agent may be found in the
prescribing information of each individual product.

In compliance with the Pregnancy and Lactation Labeling Rule (PLLR), the labeling of several agents
within this class has been revised to replace Pregnancy Category assignments with text describing the
potential risk when used in pregnant women.

Previously assigned Pregnancy Category B, the following agents now have labeling in compliance with
the PLLR (combination products listed as brand name): cobicistat, didanosine, dolutegravir,
emtricitabine, enfuvirtide, etravirine, maraviroc, nevirapine, nevirapine extended-release, rilpivirine,
ritonavir, tenofovir disoproxil fumarate, zidovudine, rilpivirine/emtricitabine/tenofovir disoproxil
fumarate (Complera), atazanavir/cobicistat (Evotaz), elvitegravir/cobicistat/emtricitabine/tenofovir
alafenamide (Genvoya), elvitegravir/cobicistat/emtricitabine/tenofovir disoproxil fumarate (Stribild),
and tenofovir disoproxil fumarate/emtricitabine (Truvada). Limited available data with their use show
no overall increase of major birth defects; however, this risk cannot be ruled out.

Zidovudine has been shown to cross the placenta, and there been reports of mild, transient elevations
in serum lactate levels in neonates and infants exposed in utero or peri-partum to zidovudine-
containing products. There also have been reports of developmental delay, hyperlactatemia, seizures,
and other neurological disease, although a causal relationship has not been established.

Previously assigned Pregnancy Category C, the following agents now have labeling in compliance with
the PLLR (combination products listed as brand name): darunavir, lamivudine, fosamprenavir,
raltegravir, stavudine, tipranavir, Epzicom, Prezcobix, Kaletra, Combivir, Trizivir, Triumeq, Aptivus, and
Lexiva. Prezcobix, Symtuza, and Tybost are not recommended during pregnancy due to substantially
lower exposures of darunavir and cobicistat during pregnancy. Data on use of these agents during
pregnancy are too limited to inform of drug-related risks to the mother or fetus.

Genvoya and Stribild are not recommended for use during pregnancy because of substantially lower
exposures of cobicistat and elvitegravir during the second and third trimesters.

The FDA alerted the public of the potential of serious cases of neural tube birth associated with the use
of dolutegravir based on preliminary results from an observational study in women who received
dolutegravir at the time of conception or early in the first trimester.4%3 To date, there are no reported
cases of babies born with neural tube defects to women starting dolutegravir later in pregnancy. A
pregnancy test should be performed before starting dolutegravir in women of childbearing age. Use of
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dolutegravir-containing products should be avoided at the time of conception through the first
trimester of pregnancy. Dovato, Juluca, Tivicay, and Triumeq contain dolutegravir.

Previously assigned Pregnancy Category D, Atripla now has labeling in compliance with the PLLR.
Atripla may cause fetal toxicity during first trimester of pregnancy. It is recommended that patients
avoid pregnancy for 12 weeks after stopping Atripla and health care providers perform a pregnancy
test prior to treatment.

Some newer agents were never assigned a Pregnancy Category. Emtricitabine/rilpivirine/tenofovir
alafenamide (Odefsey) has not been assigned a pregnancy category; for pregnant patients who are
already on this formulation prior to pregnancy and are virologically suppressed (HIV-1 RNA < 50
copies/mL), 1 tablet once daily may be continued.

Tenofovir alafenamide (TAF) use in women during pregnancy has not been evaluated.

There are insufficient human data on the use of bictegravir/emtricitabine/tenofovir alafenamide
(Biktarvy), doravirine (Pifeltro), doravirine/lamivudine/tenofovir disoproxil fumarate (Delstrigo), and
ibalizumab-uiyk (Trogarzo) during pregnancy to inform a drug-associated risk of birth defects and
miscarriage. Women should avoid pregnancy during treatment with efavirenz/lamivudine/tenofovir
disoproxil fumarate (Symfi Lo, Symfi) primarily due to the efavirenz component and for 12 weeks after
discontinuation. Lamivudine/tenofovir disoproxil fumarate (Cimduo; Temixys) has limited data
regarding lamivudine use during pregnancy and has demonstrated no difference in overall risk of major
birth defects compared to background data; however, there are no adequate and well-controlled
studies assessing tenofovir disoproxil fumarate in pregnant women. Likewise, for
emtricitabine/tenofovir alafenamide (Descovy), emtricitabine has demonstrated no increase in overall
major birth defects based on available data; however, there are insufficient data with tenofovir
alafenamide to inform of the potential risks with this agent.

Other agents in this class are still assigned a Pregnancy Category within their product labeling. The
following drugs are Pregnancy Category B: atazanavir, nelfinavir, saquinavir, and elvitegravir.

The following drugs are Pregnancy Category C: abacavir, delavirdine, and indinavir.
The following drugs are Pregnancy Category D: efavirenz.
Detailed dosing instructions in pregnant women are described in the Dosagesection below.

Cases of lactic acidosis syndrome, sometimes fatal, and symptomatic hyperlactatemia have occurred in
pregnant women using atazanavir in combination with nucleoside analogues. Nucleoside analogues are
associated with an increased risk of lactic acidosis syndrome. Hyperbilirubinemia occurs frequently in
patients who take atazanavir, including pregnant women. All infants, including neonates exposed to
atazanavir in-utero, should be monitored for the development of severe hyperbilirubinemia during the
first few days of life.

The Centers for Disease Control and Prevention advises HIV-infected mothers not to breastfeed their
infants to minimize the risk of postnatal HIV transmission.
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Renal Impairment

Drug Name

CrCl (mL/min)

Recommended Dose (based or
weight)

At Least 60 kg

Less than 6&g

Recommended Dose
(regardless of weight)

bictegravir/emtricitabine/teno
fovir alafenamide (Biktarvy),
BIC/FTC/TAF

<30

Do not use Biktarvy

(Dovato)

cobicistat (Tybost), COBbrc |<70 Use not recommended if used with Use not recommended if used
concomitant tenofovir in combination with tenofovir
darunavir/cobicistat/ <30 -- Do not use Symtuza
emtricitabine/tenofovir
alafenamide (Symtuza),
DRV/c/FTCITAF
didanosine (Videx Solution), |2 60 200 mg twice daily 125 mg twice daily
ddi 30to 59 200 mg once daily or 100 mg twice 150 mg once daily or 75 mg
daily twice daily

10to 29 150 mg once daily 100 mg once daily

<10 100 mg once daily 75 mg once daily
didanosine capsules > 60 400 mg once daily 250 mg once daily
(Videx EC) 30t0 59 200 mg once daily 125 mg once daily

10to 29 - 125 mg once daily

<10 125 mg once daily Not suitable for this population;

an alternate didanosine
formulation should be used

dolutegravir/abacavir/ <50 -- Do not use Triumeq
lamivudine (Triumeq)
dolutegravir/lamivudine <50 - Do not use Dovato

dolutegravir/rilpivirine (Juluca)

<30

Do not use Juluca (or in ESRD)

doravirine/lamivudine/
tenofovir disoproxil fumarate
(Delstrigo), DOR/3TC/TDF

<50

Do not use Delstrigo

emtricitabine/rilpivirine/tenof
ovir disoproxil fumarate
(Complera), FTC/RPV/TDF

<50

Do not use Complera

efavirenz/lamivudine/
tenofovir disoproxil fumarate

(Symfi Lo, Symfi), EFV/3TC/TD

<50

Do not use Symfi or Symfi Lo
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Renal Impairment ¢ontinued)

Drug Name

CrCl (mL/min)

Recommendec
Dose (based o
weight)

Recommendeq
Dose
(regardless of
weight)

At Least 60 kg

Less than 60 k

Drug Name

emtricitabine/tenofovir
alafenamide (TAF) (Genvoya),
EVG/c/FTC/TAF

elvitegravir/cobicistat/ <70 mL/min - Do not initiate Stribild
emtricitabine/tenofovir

disoproxil fumarate (Stribild),

EVG/c/FTC/TDF*

elvitegravir/cobicistat/ <30 mL/min -- Do not use Genvoya

Hemodialysis

On days of hemodialysis,
administer 1 tablet after
completion of session

emtricitabine solution
(Emtriva), FTC

=250

240 mg (24 mL)
every 24 hours

30to 49

120 mg (12 mL)
every 24 hours

15to 29

- 80 mg (8 mL)

every 24 hours

60 mg (6 mL)
every 24 hours

emtricitabine solution
(Emtriva)

emtricitabine capsule
(Emtriva), FTC

200 mg every 24
hours

30to 49

200 mg every 48
hours

15to 29

-- 200 mg every 72

hours

<15

- 200mg every 96

give after dialysis

hours
if on
hemodialysis,

emtricitabine capsule (Emtriva)

emtricitabine/rilpivirine/
tenofovir alafenamide
(Odefsey), FTC/RPVITAF

<30

Odefsey

Do not use

emtricitabine/rilpivirine/
tenofovir alafenamide
(Odefsey)

*No data are available in pediatric patients with renal impairment.
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Renal Impairment (continued)

Drug Name

CrCl (mL/min)

Recommended Dose (based @

weight)

At Least 60 kg Less than 60 ki

Recommended Dose
(regardless of weight)

disoproxil fumarate (Cimduo;
Temixys), STC/TDF

lamivudine (Epivir), 3TC About 50 - 150 mg twice daily or
300 mg once daily
30to 49 - 150 mg once daily
15 to 29 - 150 mg first dose, then
100 mg once daily
5to 14 - 150 mg first dose, then
50 mg once daily
<5 - 50 mg first dose, then 25 mg
once daily; supplemental
dosing not required following
routine hemodialysis or
peritoneal dialysis.
lamivudine/tenofovir <50 mL/ min Do not use Cimduo or Temixys Do not use Cimduo or Temixys

nevirapine (Viramune), NVP

Hemodialysis

200 mg supplemental dose
indicated following dialysis

stavudine (Zerit), d4t

>50 40 mg every 12 hours 30 mg every 12 hours
26 to 50 20 mg every 12 hours 15 mg every 12 hours
10to 25 20 mg every 24 hours 15 mg every 24 hours

Hemodialysis

20 mg every 24 hours

15 mg every 24 hours

tenofovir disoproxil fumarate
(Viread), TDF

30to 49

300 mg every 48 hours

10to 29

300 mg every 72 to 96 hours

Hemodialysis

300 mg every 7 days or after 12
hours of dialysis

tenofovir disoproxil
fumarate/emtricitabine
(Truvada), TDF/FTC

30to 49

1 tablet every 48 hours

<30o0r
Hemodialysis

Do not use Truvada

fumarate/emtricitabine/
efavirenz (Atripla),
TDF/FTC/EFV

tenofovir

alafenamide/emtricitabine <30 - Do not use Descovy
(Descovy), TAF/FTC

tenofovir disoproxil <50 Do not use Atripla Do not use Atripla

zidovudine (Retrovir), AZT

On hemodialysis or
peritoneal dialysis

100 mg every 6 to 8 hours

The pharmacokinetics of

indinavir (Crixivan) and etravirine (Intelence) have not been studied in
patients with renal insufficiency.
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Atazanavir (Reyataz) should not be administered to HIV-treatment-experienced patients with ESRD
managed with hemodialysis.

Due to minimal data for nelfinavir (Viracept), ritonavir (Norvir), tipranavir (Aptivus), and darunavir
(Prezista) in patients with renal insufficiency and minimal renal excretion, the impact of renal
impairment on elimination of these drugs should be minimal. Likewise, renal clearance is a minor
elimination pathway for saquinavir (Invirase); therefore, no initial dose adjustment is necessary for
patients with renal impairment.

No dose adjustments of enfuvirtide (Fuzeon) or raltegravir (Isentress, Isentress HD) are necessary for
renally-impaired patients. Similarly, no dose adjustments are required for doravirine (Pifeltro) in
patients with renal impairment, although it has not been adequately studied in patients with ESRD or
on dialysis.

Because dolutegravir (Tivicay) plasma concentrations may be decreased in patients with severe renal
dysfunction, INSTI-experienced patients with INSTI-associated resistance substitutions or suspected
INSTI-resistance with severe renal dysfunction should use dolutegravir with caution due to the risk of
loss of therapeutic effect and development of resistance to this drug or other co-administered
antiretroviral drugs. Patients with mild-to-moderate renal dysfunction do not require a dosage
adjustment.

There are no apparent differences in the adverse event profile for maraviroc (Selzentry) in patients
with renal insufficiency compared to those with normal renal function. If patients with severe renal
impairment or ESRD who are not receiving a concomitant potent CYP3A inhibitor or inducer develop
any symptoms of postural hypotension while taking maraviroc 300 mg twice daily, the dose should be
reduced to 150 mg twice daily. No studies have been performed in subjects with severe renal
impairment or ESRD co-treated with potent CYP3A inhibitors or inducers. Maraviroc has not been
studied in pediatric patients with mild to moderate renal impairment, but it is contraindicated in
pediatric patients with severe renal impairment or ESRD who are receiving potent CYP3A inhibitors.

Patients with CrCl < 50 mL/min should not receive the following fixed-dose combinations due to
inability to adjust doses: Stribild, Combivir, Trizivir, and Epzicom. Patients with an estimated CrCl < 70
mL/min should not be initiated on Stribild as the dosing interval modifications required for
emtricitabine and tenofovir disoproxil fumarate cannot be achieved with the fixed dosage form.
Emtricitabine and tenofovir disoproxil fumarate are primarily excreted by the kidneys via glomerular
filtration and active tubular secretion. Drugs that compete for active tubular secretion may increase an
individual’s exposure to these agents.

Tenofovir alafenamide/emtricitabine (Descovy) should not be administered in patients with CrCl <
30mL/min.

Cobicistat does not require dosage adjustment when it is not used concomitantly with tenofovir. When
used in combination with tenofovir, its use with a CrCl < 70 mL/min is not recommended. This applies
to combination products including cobicistat, as well.

Trogarzo does not have any formal studies examining the effects of use in renally-impaired patients
within its labeling.
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Hepatic Impairment®

Drug that Requires Dose
Reduction

Mild Hepatic Impairment

Moderate to Severe Hepatic Impairment

abacavir (Ziagen), ABC

200 mg (10 mL of oral solution)

Do not use

atazanavir (Reyataz), ATV

Not recommended for use

Do not use

bictegravir/emtricitabine/
tenofovir alafenamide (Biktarvy),
BIC/FTCITAF

Mild to moderate: No dose
adjustment required

Not studied in patients with severe hepatic
impairment; use not recommended

cobicistat (Tybost), COBbr c

Mild to moderate: No dose
adjustment required

Not recommended in Child-Pugh Class C as it has
not been studied

darunavir/cobicistat/
emtricitabine/tenofovir
alafenamide (Symtuza),
DRV/c/FTCI/TAF

Mild to moderate: No dose
adjustment required

Not studied in patients with severe hepatic
impairment

dolutegravir/abacavir/
lamivudine (Triumeq)

No dose adjustment required

Not studied in patients with moderate to severe
hepatic impairment; contraindicated

dolutegravir/lamivudine
(Dovato)

Mild to moderate: No dose
adjustment required

Not recommended in patients with severe
hepatic impairment

dolutegravir/rilpivirine (Juluca)

Mild to moderate: No dose
adjustment required

Not studied in patients with severe hepatic
impairment

doravirine (Pifeltro)

Mild to moderate: No dose
adjustment required

Not studied in patients with severe hepatic
impairment

doravirine/lamivudine/ tenofovir
disoproxil fumarate (Delstrigo),
DOR/3TC/TDF

Mild to moderate: No dose
adjustment required

Not studied in patients with severe hepatic
impairment

efavirenz (Sustiva), EFV

No dose adjustment needed
(monitoring recommended)

Not recommended

efavirenz/emtricitabine/
tenofovir disoproxil fumarate
(Atripla), TDF/FTC/EFV

No dose adjustment needed
(monitoring recommended)

Not recommended

efavirenz/lamivudine/tenofovir
disoproxil fumarate (Symfi Lo,
Symfi), EFV/3TC/TDF

No dose adjustment required

Not studied in patients with moderate to severe
hepatic impairment

elvitegravir/cobicistat/
emtricitabine/tenofovir
alafenamide (TAF) (Genvoya),
EVG/c/FTCITAF

Mild to moderate: No dose
adjustment required

Not recommended in patients with severe
hepatic impairment

elvitegravir/cobicistat/
emtricitabine/tenofovir
disoproxil fumarate (Stribild),
EVG/c/FTC/TDF

Mild to moderate: No dose
adjustment required

Not recommended; not studied in patients with
severe hepatic impairment

emtricitabine/
rilpivirine/tenofovir alafenamide
(Odefsey), FTC/RPVI/TAF

Mild to moderate: No dose
adjustment required

Not studied in patients with severe hepatic
impairment
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Hepatic Impairment (continued)

Drug that Requires Dose
Reduction

Mild Hepatic Impairment

Moderate to Severe Hepatic Impairment

emtricitabine/tenofovir
alafenamide (Descovy), FTC/TAHR

Mild to moderate: No dose
adjustment required

Not studied in patients with severe hepatic
impairment

fosamprenavir (Lexiva), FPV

Child-Pugh 5 to 6: 700 mg twice daily
without ritonavir (therapy-naive) or
700 mg twice daily plus ritonavir 100
mg once daily (therapy-naive or
protease inhibitor-experienced)

Child-Pugh 7 to 9: 700 mg twice daily without
ritonavir (therapy-naive), or 450 mg twice daily
plus ritonavir 100 mg once daily (therapy-naive or
protease inhibitor-experienced)

Child-Pugh 10 to 15: 350 mg twice daily without
ritonavir (therapy-naive) or 300 mg twice daily
plus ritonavir 100 mg once daily (therapy-naive or
protease inhibitor-experienced)

indinavir (Crixivan), IDV

Mild and moderate hepatic
insufficiency due to cirrhosis: 600 mg
every 8 hours

Not studied in patients with severe hepatic
insufficiency

maraviroc (Selzentry), MVC

Moderate impairment and using concomitant
CYP 3A inhibitor: 150 mg twice daily and monitor

tenofovir disoproxil
fumarate/emtricitabine/

No dose adjustment required

Not studied in patients with moderate to severe
hepatic impairment

efavirenz (Atripla®),
TDF/FTC/EFV

Zidovudine (Retrovir) is eliminated from the body primarily by renal excretion following
glucuronidation metabolism in the liver. Although the data are limited, zidovudine concentrations
appear to be increased in patients with severely impaired hepatic function, which may increase the risk
of hematologic toxicity.

If a clinical (symptomatic) hepatic event occurs, nevirapine (Viramune) and nevirapine extended-
release (Viramune XR) should be permanently discontinued. Do not restart this drug after recovery.
Patients with hepatic fibrosis or cirrhosis should be monitored carefully for evidence of drug-induced
toxicity. Patients with Child-Pugh B or C should not receive nevirapine.

The effect of severe hepatic impairment on the pharmacokinetics of etravirine (Intelence) has not been
evaluated.

The effect of any degree of hepatic impairment on the steady-state pharmacokinetics of nelfinavir
(Viracept) has not been studied in HIV-positive patients.

No dosage adjustment is necessary for HIV-1-infected patients with mild or moderate hepatic
impairment, based on limited data with the use of saquinavir (Invirase). In patients with underlying
hepatitis B or C, cirrhosis, chronic alcoholism, and/or other underlying liver abnormalities, there have
been reports of worsening liver disease.

No dose adjustment of ritonavir (Norvir) is recommended in patients with mild or moderate hepatic
impairment. However, healthcare providers should be aware of the potential for lower ritonavir
concentrations in patients with moderate hepatic impairment and should monitor patient response
carefully. Ritonavir has not been studied in patients with severe hepatic impairment.
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No dosing adjustment of tipranavir (Aptivus) is required in patients with mild hepatic impairment. The
influence of moderate hepatic impairment (Child-Pugh Class B) or severe hepatic impairment (Child-
Pugh Class C) on the multiple-dose pharmacokinetics of tipranavir administered with ritonavir has not
been evaluated. Tipranavir is contraindicated in patients with moderate to severe hepatic impairment.

Darunavir (Prezista) and ritonavir-boosted darunavir are not recommended for use in patients with
severe hepatic impairment due to lack of safety data.

No dose adjustment of enfuvirtide (Fuzeon) is needed in patients with hepatic impairment.

No dosage adjustment of raltegravir (Isentress, Isentress HD) or dolutegravir (Tivicay) is necessary for
patients with mild to moderate hepatic impairment. The effect of severe hepatic impairment on the
pharmacokinetics of dolutegravir or raltegravir has not been studied.

Use caution when administering maraviroc (Selzentry) to patients with pre-existing liver dysfunction
and those who are co-infected with hepatitis B or C; safety has not been evaluated in those with
significant dysfunction or in pediatric patients with any degree of dysfunction.

Cobicistat is not recommended for use in severe liver dysfunction (Child-Pugh class C) as it has not
been studied.

The co-formulated lopinavir/ritonavir (Kaletra) is principally metabolized by the liver, so caution should
be exercised when administering this drug to patients with hepatic impairment, because lopinavir
concentrations may be increased.

The co-formulated products: lamivudine/zidovudine (Combivir), lamivudine/zidovudine/abacavir
(Trizivir), and abacavir/lamivudine (Epzicom) are not recommended for patients with impaired hepatic
function because they are fixed-dose combinations that cannot be dose adjusted.

Ibalizumab-uiyk (Trogarzo) does not have any formal studies examining the effects of use in
hepatically-impaired patients within its labeling.

Elderly

None of the antiretrovirals have had sufficient numbers of patients aged 65 years and older in their
clinical studies to determine whether they respond differently than younger patients. In general, dose
selection for an elderly patient should be cautious, reflecting the greater frequency of decreased
hepatic, renal, or cardiac function, and of concomitant disease or other drug therapy.

Other

Patients with severe anemia and/or neutropenia who use zidovudine (Retrovir) may require a dosage
interruption.
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438439440441,44244344444544644(,448449450451,452,453 454455456

Drug Dosage in Adults Dosage in Children SpeciaDosing and Other Consideratior]  Availability
CCRS5 Antagonist
maraviroc Concomitant use with potent Tablet Renal impairment Tablets: 25 mg, 75
(Selzentry), CYP3A inhibitors including Pls If co-administered with a potent CYP3A Special dosing regimen for people with severe |mg, 150 mg.
MVC (except tipranavir with ritonavir), |inhibitor: renal impairment or ESRD who are not 300 mg
delavirdine, Patient is > 2 years of age: receiving a concomitant CYP3A inhibitor or
elvitegravir/ritonavir, A 10 kg to < 20 kg: 50 mg twice daily inducer and experience any symptoms of Oral Solution: 20
ketoconazole, itraconazole, A 20kgto <30kg: 75 mg twice daily postural hypotension and therefore requirea |mg/mL
clarithromycin, nefazodone: A 30kg to <40 kg: 100 mg twice daily dose reduction (See Special Populations, Rer
A 150 mg twice daily A 240 kg: 150 mg twice daily Impairmeny
Concomitant use with NRTIs, If co-administered with tipranavir/ ritonavir,
tipranavir with ritonavir, nevirapine, raltegravir, all NRTIs, and Tropism testing with a highly sensitive tropism
nevirapine, raltegravir, and other |enfuvirtide: assay is required for the appropriate use of
drugs that are not potent CYP3A |Patient is > 2 years of age and > 30 kg: maraviroc
inhibitors or CYP3A inducers: A 300 mg twice daily
A 300 mg twice daily
Concomitant use with potent Oral solution
CYP3A inducers (e.g., efavirenz, |If co-administered with a potent CYP3A
etravirine, rifampin, inhibitor:
carbamazepine, phenobarbital, |Patient is 2 years of age and older:
phenytoin): A 10 kg to < 20 kg: 50 mg (2.5 mL) twice daily
A 600 mg twice daily A 20 kg to < 30 kg: 80 mg (4 mL) twice daily
A 30 kg to < 40 kg: 100 mg (5 mL) twice daily
A 240 kg: 150 mg (7.5ml) twice daily
If co-administered with tipranavir/ ritonavir,
nevirapine, raltegravir, all NRTIs, and
enfuvirtide:
Patient is > 2 years of age and > 30 kg:
A 300 mg (15 mL) twice daily
It is not recommended to be coadministered
with a potent CYP3A inducer
Human Immunodeficiency Virus (HIV) Agents Revie®ctober 2019
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratiq  Availability
Fusion Inhibitor
enfuvirtide 90 mg (1 mL) twice daily injected |Weight based Reconstitute with 1.1 mL of sterile water for |90 mg single-use
(Fuzeon), T20or|subcutaneously (SC) into the Age 6 years to 16 years: injection vials

ENF

upper arm, anterior thigh, or
abdomen

Do not inject near any
anatomical areas where large
nerves are close to the skin

A 2 mg/kg twice daily up to a maximum dose
of 90 mg twice daily injected SC

Weight should be monitored periodically and

dose adjustments made accordingly

Once reconstituted, this drug must be injected
immediately or kept refrigerated in the
original vial and used within 24 hours

Integrase Strand Transfer Inhibito

rs (INSTIs)

dolutegravir

(Tivicay), DTG

INSTI treatment-naive: 50 mg
once daily

INSTI-experienced with certain
INSTI-associated resistance
substitutions or clinically
suspected INSTI resistance: 50
mg twice daily

Dolutegravir may be taken
without regard to meals

Age > 12 weighing > 40 kg and INSTI treatment-
naive: 50 mg once daily

Dolutegravir may be taken without regard to
meals

30 kg to < 40 kg: 35 mg once daily
Recommended weight based dose can be
administered twice daily if certain UGT1A or
CYP3A inducers are coadministered

Treatment naive or INSTI-naive co-
administered with potent UGTIA/CYP3A
inducers, efavirenz, fosamprenavir/ritonavir,
tipranavir/ ritonavir, rifampin or
carbamazepine: 50 mg twice daily

Film-coated tablet:
10 mg, 25 mg, 50
mg
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratiq  Availability
Integrase Strand Transfer Inhibitors (INST&)ntinued)
raltegravir 400 mg twice daily with or Weight/formulation-based; formulations are During co-administration with rifampin, use Film-coated
(Isentress, without food not bioequivalent 800 mg twice daily (2 x 400 mg) tablets:

Isentress HD)

HD: 1,200 mg (2 x 600 mg) once
daily with or without food

(in patients who are treatment-
naive or virologically suppressed
on an initial regimen of 400 mg

twice daily)

Tablets or HD Tablets

A Children 2 40 kg and treatment-naive or
virologically suppressed on initial 400 mg
twice daily regimen: 400 mg orally twice
daily (Isentress) or 1,200 mg (2 x 600 mg;
Isentress HD) once daily

A Children > 25 kg: 400 mg twice daily
(Isentress)

Chewable Tablets

> 25 kg and < 28 kg: 150 mg twice daily

2 28 kg and < 40 kg: 200 mg twice daily

2 40 kg: 300 mg twice daily

Dosages for children weighing 11 to 25 kg:

see dosing table in the package insert

The 100 mg chewable tablet is scored and

can be broken into equal halves

Oral Suspension

A Dosage for 3 kg to 20 kg and = 4 weeks of
age is 2.5 mL to 10 mL (25 mg to 100 mg)
twice daily based on weight; see labeling
for additional details

vy > >

>

A Dosage for birth to 4 weeks of age 2 kg to <
5 kgis 0.4 mLto 1.5 mL either once or twice
daily (range, 4 mg to 30 mg/day); see
labeling for additional details

Film-coated and chewable tablets can be
administered irrespective of food

Suspension and Chewable tablets may not be
substituted for the film-coated tablet as they
are not bioequivalent

Weight based and Pediatric dosing table
available in prescribing information

400 mg (Isentress),
600 mg (Isentress
HD)

Chewable tablets
(Isentress):

25 mg, 100 mg
Granules for oral
suspension
(Isentress): 100 mg
(single-use packets)
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratiq  Availability
Non-Nucleoside Reverse Transcriptase Inhibitors (NNRTIs)
delavirdine 400 mg (four 100 mg or two 200 - Tablets may be dispersed in at least 3 ounces (Tablets: 100 mg,

(Rescriptor*),
DLV

mg tablets) 3 times daily in
combination with other
antiretrovirals

of water prior to consumption

The 200 mg tablets should be taken as intact
tablets because they are not readily dispersed
in water

200 mg

doravirine
(Pifeltro), DOR

100 mg once daily with or
without food

Take daily at approximately the same time
each day

If administered with rifabutin; increase dose
to 100 mg every 12 hours (twice daily) for
duration of rifabutin use

Tablets: 100 mg

efavirenz
(Sustiva), EFV

600 mg once daily (preferably at
bedtime)

Weight based

2 3 months old and 2 3.5 kg: dosage varies from
100 mg to 400 mg daily for children 2.5 to < 40
kg, see dosing table in the package insert

> 40 kg: 600 mg daily

Advisable to be taken on an empty stomach at
bedtime

Capsules can be opened and administered by
the sprinkle method for children who cannot
swallow capsules or tablets

Capsules: 50 mg,
200 mg

Tablets: 600 mg

etravirine
(Intelence), ETR

200 mg (one 200 mg tablet or
two 100 mg tablets) taken twice
daily following a meal

Weight based
Age 2 years to < 18 years of age

A >10kgto<20kg:

100 mg twice daily after meal
A >20kgto<25kg:

125 mg twice daily after meal
A >25kgto<30kg:

150 mg twice daily after meal
A >230ke:

200 mg twice daily after meal

Pregnant patients:

A 200 mg twice daily following a meal
Patients who are unable to swallow tablets
whole may disperse them in a glass of water;
once dispersed, the dispersion should be
stirred well and immediately consumed; the
glass should be rinsed with liquid several times
and each rinse completely swallowed to
ensure the entire dose is consumed (once
dispersed in a small amount of water, it may
be further diluted in milk or orange juice to
improve taste; warm or carbonated beverages

should be avoided)

Tablets: 25 mg,
100 mg, 200 mg

*Viiv has made a business decision to discontinue Rescriptor 100 mg and 200 mg tablets. They anticipate availability of 100 mg tablets through October 2018 and 200 mg

tablets through February 2020.
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratiq  Availability
Non-Nucleoside Reverse Transcriptase Inhibitors (NNR(Eshtinued)
nevirapine 200 mg tablet daily for the first  |Body Surface Area (BSA) based An additional 200 mg dose following each Tablets: 200 mg
(Viramune), 14 days, followed by one 200 Mg |15 g,y of age and older: dialysis treatment should be administered
NVP :cljii)llqe;c)ttr\:\giz:;lrlzérlgvci:)ar;lbmatlon A 150 mg/m? once daily for 14 days, followed |Dose escalation during the lead-in period Suspension, oral:
by 150 mg/m? twice daily thereafter should not be pursued if a rash occurs and has |50 mg/5 mL (as
Total daily dose should not exceed 400 mg for |10t yet resolved nevirapine
any patient The maximum lead-in dosing period should hemihydrate)
not exceed 28 days
nevirapine Initiate 200 mg immediate- BSA based (must be = 1.17m?) Initiation of treatment is not recommended in |Extended-release
extended- release tablet daily for first 14 |¢ years to < 18 years of age: the following patient types: adult females with [tablets: 100 mg
release days followed by 400 mg 5 CD4 counts of 250 cells per mm3and adult (generic only), 400

(Viramune XR)

extended-release tablet daily.

If patient has been stabilized on
nevirapine immediate-release
tablets twice daily, then no lead-
in period is needed

A Initiate as 150 mg/m? once daily using
immediate release tablets or oral
suspension for 14 days (not to exceed 200

mg daily), then 400 mg XR tablet once daily

Total daily dose should not exceed 400 mg for
any patient

males with CD4 counts of 400 cells per mm?3
If dosing is interrupted for more than 7 days,
the 14-day lead-in period must be re-initiated

mg

rilpivirine
(Edurant), RPV

25 mg tablet once daily with a
meal

Weight based
Treatment-naive 2 12 years old:

A 235 kg: 25 mg once daily with a meal

When co-administering with rifabutin, the
dose should be increased to 50 mg (2 tablets
of 25 mg each) once daily with a meal; if
rifabutin is discontinued, the Edurant dose
should be decreased to 25 mg once daily with
a meal

Tablets: 25 mg
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratiq  Availability
Nucleoside Reverse Transcriptase Inhibitors (NRTIS)
abacavir 300 mg twice daily or 600 mg Weight based May be taken irrespective of food Tablets: 300 mg
(Ziagen), ABC |once daily.with other Tablets: Tablets may be used in pediatric patients able
antiretrovirals A 14 kgto 21 kg: 150 mg twice daily to reliably swallow tablets Solution, oral:
A 21 kg to < 30 kg: 150 mg in morning and 20 mg/mL
300 mg in evening
A 230 kg: 300 mg twice daily
hNIf {2fdziA2yZ % o Y
A 8 mg/kg twice daily or 16 mg/kg once daily;
Not to exceed a maximum dose of 600 mg
daily
didanosine Preferred Dosing: Age and BSA based Special dosing regimen for people with CrCl < |Pediatric powder
(Videx A At least 60 kg: A 2 weeks to 8 months old: 60 mL/min (See SpeciaPopulations, Renal |for oral solution:
Solution), ddI 200 mg twice daily 100 mg/m? twice daily Impairmeny 10 mg/mL (brand
A <60kg: A >8monthsold: Administer on an empty stomach at least 30  |only)

125 mg twice daily

Dosing for patients requiring
once daily therapy:

A

A

At least 60 kg:
400 mg once daily
<60 kg:

250 mg once daily

120 mg/m? twice daily

Do not exceed the adult dosing
recommendation

minutes before or 2 hours after eating

didanosine EC
(Videx EC), ddlI

Weight based

A

A

20 kg to less than 25 kg:
200 mg once daily

25 kg to less than 60 kg:
250 mg once daily

> 60 kg: 400 mg once daily

Same dosing for pediatric and adult patients
Consider the Pediatric Powder for Oral Solution
for pediatric patients weighing

< 20 kg or who cannot swallow capsules

Special dosing regimen for people with CrCl <
60 mL/min (See Special Population&Renal
Impairmen)

Patients who weigh < 60 kg should use an
alternate didanosine formulation

Capsules: 125 mg,
200 mg, 250 mg,
400 mg
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Dosages (continued)

Drug

Dosage inAdults

Dosage in Children

Special Dosing and Other Consideratic

Availability

Nucleoside Reverse Transcriptase Inhibitors (NR{dsihtinued)

emtricitabine
(Emtriva), FTC

200 mg once daily

Weight based

A 3 months to 17 years (weight > 33 kg, able
to swallow an intact capsule):
200 mg capsule administered once daily
orally

Special dosing regimen for people with CrCl 50
mL/min or less (See Special Populations, Re|
Impairmeny;

If given on hemodialysis days, give after
chemotherapy

Capsules: 200 mg

emtricitabine

240 mg (24 mL) administered

Age/Weight based

Special dosing regimen for people with < CrCl

Solution, oral:

solution once daily orally A 0to 3 months: 3 mg/kg, administered once |50 mL/min or less (See Special Populations, |10 mg/mL
(Emtriva) daily orally Renal Impairmenj
A 3 months to 17 years: 6 mg/kg up to a If given on hemodialysis days, give after
maximum of 240 mg (24 mL), administered |hemodialysis
once daily orally
lamivudine Adults and adolescents over 16 |Weight based -- Tablets: 150 mg,
(Epivir), 3TC  |years of age: Age 3 months to 16 years of age 300 mg
A 300 mg once daily or 150 mg |Oral Solution
twice daily A 4 mg/kg twice daily or 8 mg/kg once daily, Solution, oral:
not to exceed 300 mg daily 10 mg/mL
Tablets
A 14 kgto < 20 kg: 75 mg twice daily
A >20kgto <25 kg: 75 mg in morning and
150 mg in the evening
A 225 kg: 150 mg twice daily
stavudine Weight-based Age based Solution requires reconstitution by a Capsules: 15 mg

(Zerit),* d4t

v > >

<60 kg:
30 mg every 12 hours
> 60 kg:
40 mg every 12 hours

A Newborns from birth to 13 days old
0.5 mg/kg every 12 hours

A 14 days and older and weighing
< 30 kg: 1 mg/kg every 12 hours

A >30kg: Refer to adult dosing

pharmacist and should be refrigerated and
discarded after 30 days

(generic only),
20 mg, 30 mg,
40 mg

Solution, oral: 1
mg/mL (brand only)

*Bristol Myers Squibb discontinued Zerit powder for oral solution in October 2018, unexpired product may be available through March 2019.
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratiq  Availability
Nucleoside Reverse Transcriptase Inhibitors (NR{dsihtinued)
zidovudine 600 mg daily in divided doses Weight based Prevention of maternal-fetal HIV-1 Capsules: 100 mg

(Retrovir), AZT

with other antiretroviral agents

Ages 4 weeks to < 18 years

A 4kgto<9Kkg: 24 mg/kg daily, in 2to 3
divided doses

A 9kgto<30kg: 18 mg/kg daily, in 2to 3
divided doses

A 230 kg: 600 mg daily, in 2 to 3 divided
doses

Birth to 6 weeks of age

A Oral: 2 mg/kg every 6 hours

A 1V: 1.5 mg/kg (infused over 30 minutes)
every 6 hours

transmission:
A Maternal Dosing:
100 mg orally 5 times per day until the
start of labor
A Neonatal Dosing: Start neonatal dosing
within 12 hours after birth and continue
through 6 weeks of age
Pediatric dosing can be based on body surface
area: 480 mg/m?/day in 2 to 3 divided doses
The vial stopper on the injection contains dry
natural rubber, which may cause allergic
reactions in latex-sensitive patients
An oral syringe with 0.1 mL graduation is
recommended for neonates

Syrup, oral:
50 mg/5 mL

Tablets: 300 mg
(generic only)

Nucleotide Reverse Transcriptase In

hibitor (NRTI)

tenofovir 300 mg once daily Age/Weight based Oral powder available for pediatric patients  |Tablet: 150 mg
disoproxil Adults and pediatric patients > 2 years old with a body weight > 10 kg and  |(brand only),
fumarate A >35kg: 300 mg once daily unable.to swallow a tablet. Dos:?1ge is . 200 mg (brand
(Viread), TDF > 2 years, weight 2 17 kg, able to swallow an approximately 8 mg/kg once daily (.maX|mu.m only), 250 mg

intact tablet 300 r.ng); se.e prod'uct label for detall.ed dosing. |(brand only), 300

A 1igro<aig somponecaly (54 dod e o gl 1

A 22 kg to < 28 kg: 200 mg once daily Impairment '

A 28 kg to < 35 kg: 250 mg once daily ) ) Oral powder:

A 235 kg: 300 mg once daily May be taken irrespective of food 40 mg/scoop

(gram) (brand only)
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing an@ther Considerations  Availability
Pharmacokinetic Enhancer

cobicistat Concomitant use with atazanavir |In treatment-naive or treatment-experienced Not interchangeable with ritonavir to increase |Tablets: 150 mg
(Tybost), or darunavir: pediatric patients weighing > 35 kg: systemic exposure of darunavir 600 mg twice
COBbr ¢ A 150 mg once daily with food |A 150 mg once daily with food daily, fosamprenavir, saquinavir, or tipranavir

Concomitant use with atazanavir and > 35 kg:  |Not recommended with darunavir

A 300 mg once daily with food 600 mg twice daily, fosamprenavir, saquinavir,

i .
Concomitant use with darunavir and > 40 kg: or tipranavir
A 800 mg once daily with food
Protease Inhibitors (PIs)

atazanavir Treatment-naive patients: Weight based Renal impairment: Capsules: 150 mg,

(Reyataz), ATV

A

A

>

>

300 mg with ritonavir 100 mg
once daily with food

When co-administered with
tenofovir disoproxil fumarate,
H2-receptor antagonist, or a
proton pump inhibitor:

300 mg with ritonavir 100 mg
once daily with food

When coadministered with
efavirenz:

400 mg with ritonavir 100 mg
once daily with food

If unable to tolerate ritonavir:
400 mg once daily with food

Capsules- Pediatric patients (6 years to

< 18 years of age):

A 15kgto < 35 kg:
200 mg with ritonavir 100 mg once daily
with food

A Atleast 35 kg:
300 mg with ritonavir 100 mg once daily
with food

Capsules- Pediatric patients unable to tolerate

ritonavir (treatment-naive, > 13 years of age, >

40 kg):

A 400 mg once daily with food

Oral Powder- Treatment-naive or experienced

pediatric patients (> 3 months old and weigh 5

kg to < 25 kg:

A 5kgto<15Kkg:
200 mg mixed with food or drink; followed
immediately with ritonavir 80 mg; once daily
(Treatment naive to P, pediatric patients 5
kg to < 10 kg who may not tolerate 200 mg,
may decrease dose to 150 mg with close HIV
viral load monitoring)

A Treatment-naive patients with end-stage
renal disease (ESRD) managed with
hemodialysis: atazanavir 300 mg with
ritonavir 100 mg

A Treatment-experienced patients with ESRD
managed with hemodialysis:

Should not be administered

Hepatic impairment: Special dosing regimen

may be necessary (See Special Populations,

Hepatic Impairment

Concomitant therapy: Dosing modifications for

some concomitant medications required (e.g.,

H2-receptor antagonists and tenofovir

disoproxil fumarate)

Oral powder must be taken with concomitant

ritonavir oral solution

Oral powder contains phenylalanine; avoid or

use with caution in patients with

phenylketonuria

200 mg, 300 mg

Oral powder for
suspension: 50 mg
packet
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratiq  Availability
Protease Inhibitors (Plgcontinued)
atazanavir Treatment-experienced patients: |[A 15 kg to < 25 kg:
(Reyataz), ATV |A 300 mg with ritonavir 100 250 mg mixed with food or drink; followed

(continued)

mg once daily with food
Pregnancy:
A 300 mg with ritonavir 100
mg once daily with food

A Should not be administered
without ritonavir
A When co-administered with

tenofovir or an H2-receptor
antagonist in 2" or 3"
trimester:

400 mg with ritonavir 100
mg once daily with food

immediately with ritonavir 80 mg; once
daily

A Atleast 25 kg, but who cannot swallow the

capsule:
300 mg mixed with food or drink; followed
immediately with ritonavir 100 mg; once
daily
Dosage based on body weight should not
exceed the adult dose
Doses must be taken with food
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratid  Availability
Protease Inhibitors (Plqcontinued)
darunavir Testing is recommended in Weight based Hepatic Insufficiency: special dosing regimen |Tablets:75 mg,

(Prezista), DRV

treatment-experienced patients
to assess virus susceptibility to
darunavir

Treatment-naive and treatment-
experienced adult patients with
no darunavir resistance
associated substitutions:

A 800 mg (one 800 mg tablet)
with ritonavir 100 mg once
daily with food

Treatment-experienced adult

patients with at least 1 darunavir

resistance associated
substitution:

A 600 mg (one 600 mg tablet)
with ritonavir 100 mg twice
daily with food

Treatment-naive or Treatment-experienced
with no darunavir resistance associated
substitutions (ages 3 years to < 18 years and
weighing = 10 kg)
A 10kgto<11Kkg:
350 mg with 64 mg ritonavir once daily
with food
A 11kgto<12Kkg:
385 mg with 64 mg ritonavir once daily
with food
A 12kgto<13kg:
420 mg with 80 mg ritonavir once daily
with food
A 13 kgto< 14 kg:
455 mg with 80 mg ritonavir once daily
with food
14 kg to < 15 kg:
490 mg with 96 mg ritonavir once daily
with food
A 15kgto<30kg:
600 mg with 100 mg ritonavir once daily
with food
A 30kgto<40kg:
675 mg with 100 mg ritonavir once daily
with food
> 40 kg:
800 mg with 100 mg ritonavir once daily
with food

Do not exceed the treatment-experienced adult
dose

for people hepatic impairment may be

required; not recommended in severe hepatic

impairment (See Special Populations, Hepati

Impairmen)

Pediatric dosing for patients weighing

between 10 kg and 15 kg is with the oral

suspension; pediatric patients weighing at

least 15 kg can be dosed with oral tablets or

oral suspension if able to swallow tablets

reliably

Pregnant patients:

A 600 mg with ritonavir 100 mg twice daily
with food

A Inthose who are already stable and
virologically suppressed (HIV-1 RNA < 50
copies/mL) on 800 mg with 100 mg
ritonavir daily should remain at that dose

150 mg, 600 mg,
800 mg

Oral suspension:
100 mg/mL
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratid  Availability
Protease Inhibitors (Plgcontinued)
darunavir Treatment-experienced with > 1 darunavir

(Prezista), DRV

(continued)

resistance associated substitutions (ages 3
years to < 18 years and weighing > 10 kg)

A

10 kg to < 11 kg:

200 mg with 32 mg ritonavir twice daily
with food

11 kg to < 12 kg:

220 mg with 32 mg ritonavir twice daily
12 kg to < 13 kg:

240 mg with 40 mg ritonavir twice daily
with food

13 kg to < 14 kg:

260 mg with 40 mg ritonavir twice daily
with food

14 kg to < 15 kg:

280 mg with 48 mg ritonavir twice daily
with food

15 kg to < 30 kg:

375 mg with 48 mg ritonavir twice daily
with food

30 kg to < 40 kg:

450 mg with 60 mg ritonavir twice daily
with food

240 kg:

600 mg with 100 mg ritonavir twice daily
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Dosages (continued)

Drug

Dosage irAdults

Dosage in Children

Special Dosing and Other Consideratio

Availability

Protease Inhibitors (Plqcontinued)

fosamprenavir
(Lexiva), FPV

> >

A

A

A

Therapy-naive Adults:

1,400 mg twice daily

1,400 mg once daily plus
ritonavir 200 mg once daily
1,400 mg once daily plus
ritonavir 100 mg once daily
700 mg twice daily plus
ritonavir 100 mg twice daily

Pl-experienced Adults:

700 mg twice daily plus
ritonavir 100 mg twice daily

Weight based

Pl-naive, 28 days post-natal and older, and
protease inhibitor-experienced 6 months of age
and older:

A <11kg:

45 mg/kg plus ritonavir 7 mg/kg
A 11kgto<15Kkg:

30 mg/kg plus ritonavir 3 mg/kg
A 15kgto<20Kkg:

23 mg/kg plus ritonavir 3 mg/kg
A >220kg:

18 mg/kg plus ritonavir 3 mg/kg

When dosing with ritonavir, do not exceed the
adult dose of fosamprenavir 700 mg/ritonavir
100 mg twice daily dose.

Pl-naive, 2 years of age and older:
A 30 mg/kg without ritonavir
Do not exceed adult daily dose

Hepatic Impairment: Special dosing regimen
for people hepatic impairment may be
required (See Special Populations, Hepatic
Impairmen)

Adults should take the suspension without
food, but pediatric patients should take the
suspension with food; tablets may be taken
with or without food

Tablets: 700 mg

Suspension, oral:
50 mg/mL (brand
only)
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratiq  Availability
Protease Inhibitors (Plqcontinued)
indinavir 800 mg (usually two 400 mg - Administer without food but with water 1 Capsules: 200 mg,

(Crixivan), IDV

capsules) every 8 hours

Ensure adequate hydration by
drinking at least 1.5 liters
(approximately 48 ounces) of
liquids during the course of 24
hours

A

A

requ

hour before or 2 hours after a meal.
Concomitant Drugs:

Delavirdine 400 mg 3 times daily:
indinavir 600 mg every 8 hours
Didanosine:

separate by 1 hour from indinavir dosing
Itraconazole 200 mg twice daily:
indinavir 600 mg every 8 hours
Ketoconazole:

indinavir 600 mg every 8 hours
Rifabutin:

increase dose to indinavir 1000 mg every
8 hours; dose reduction of rifabutin
required

Hepatic Insufficiency: special dosing regimen
for people hepatic impairment may be

ired (See Special Populations, Hepatic

Impairmeny

400 mg
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosingnd Other Consideration|  Availability
Protease Inhibitors (Plgcontinued)
nelfinavir A 1,250 mg (five 250 mg Weight based Oral Powder for Solution may be an option for |Tablets: 250 mg,
(Viracept), NFV tablets or two 625 mg Ages > 2 years of age children who are unable to swallow tablets; 625 mg
~ tablets) twice daily, or Dosing for children using 250 mg tablets: the oral powder may be mixed with a small
A 750 mg (three 250 mg i amount of water, milk, formula, soy formula,
. Lo A 10kgto 12 kg: . . .
tablets) 3 times daily with 5 tablets twice dailv or 1 tablet 3 times soy milk, or dietary supplements; once mixed,
meals dail y the entire contents must be consumed in
Patients unable to swallow the A 13 Iz/ to 18 ke: order to obtain the full dose; if the mixture is
250 or 625 mg tablets may 3 tafle(t)s twicgé daily or 2 tablets 3 times not consumed immediately, it must be
dissolve the tablets in a small dail y refrigerated, but storage must not exceed 6
amount of water; once dissolved, | 19 IZg to 20 ke: hours
patients should mix the cloudy 4 tablets twicé daily or 2 tablets 3 times Acidic food or juice is not recommended for
liquid well and consume it daily concomitant use because the combination
immediately; the glass should be > 21 kg may result in a bitter taste
rinsed with water and the rinse 4to 5 tablets twice daily or 3 tablets 3 The oral powder should not be reconstituted
swallc?wed to ensure the entire times daily, maximum dose with water in its original container
dose is consumed A Max Dose: 2,500 mg daily Pediatric dosing with oral powder based on 45

Dosing for children using oral powder for
solution:

A 9kgto<10.5kg: 10 scoops twice daily or 6
scoops 3 times daily

10.5 kg to < 12 kg: 11 scoops twice daily or
7 scoops 3 times daily

12 kg to < 14 kg: 13 scoops twice daily or 8
scoops 3 times daily

14 kg to < 16 kg: 15 scoops twice daily or 9
scoops 3 times daily

16 to < 18 kg: 10 scoops 3 times daily

18 to < 23 kg: 12 scoops 3 times daily

> 23 kg: 15 scoops 3 times daily

Max dose: 2,500 mg daily

> >

>

> > > >

to 55 mg/kg twice daily or
25 to 35 mg/kg 3 times daily with meals; all
doses should be given with meals
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Oth&onsiderations  Availability
Protease Inhibitors (Plqcontinued)
ritonavir 600 mg twice daily by mouth Age > 1 month: Dose reduction required when ritonavir is Tablet: 100 mg
(Norvir), Dose titration may diminish A 350 to 400 mg/m? twice daily; not to used with other protease inhibitors
RTVorr treatment-emergent adverse exceed 600 mg twice daily Consult individual prescribing information Solution, oral: 80
events Titration schedule: accordingly mg/mL (brand only)
Ritonavir should be started at no |Start at 250 mg per m? and increased at 2 to 3 |Oral solution should not be used with
less than 300 mg twice daily and |day intervals by 50 mg per m? twice daily polyurethane feeding tubes Oral powder: 100
increased at 2 to 3 day intervals If patients do not tolerate 400 mg per m? twice |Oral powder should be mixed with soft food  |mg per packet (for
by 100 mg twice daily to daily, then the highest tolerated dose may be |(e.g., apple sauce, pudding) or liquid (e.g., dosing in 100 mg
maximum dose used for maintenance therapy in combination |water, milk, formula) increments; brand
with other antiretrovirals; an alternative only)
therapy should also be considered
saquinavir > 16 years: -- Saquinavir must be administered in Tablet (film
(Invirase), SQV |[A 500 mg twice daily with combination with ritonavir coated): 500 mg

ritonavir 100 mg twice daily
for the first 7 days of
treatment, then 1,000 mg
twice daily (five 200 mg
capsules or two 500 mg
tablets) in combination with
ritonavir 100 mg twice daily
Patients switching
immediately (no washout
period) from treatment with
another ritonavir-containing
regimen or from an NNRTI-
based regimen (excluding
delavirdine and rilpivirine)
may initiate saquinavir at the
full dose (no initial 7-day
lower dose required)

Saquinavir and ritonavir should be taken
within 2 hours after a meal

For patients unable to swallow capsules,
individual dose suspensions may be prepared;
refer to package insert for specific details
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratiq  Availability
Protease Inhibitors (Plqcontinued)
tipranavir 500 mg (two 250 mg capsules or |Weight or Body Surface Area based Capsules require refrigeration and should be |Capsules: 250 mg
(Aptivus), TPV |5 mL of oral solution) twice daily |Ages 2 to 18 years swallowed whole; once the bottle is opened,
in combination with ritonavir 200 A 14 mg/kg with 6 mg/kg of ritonavir twice the contents must be used within 60 days; the Solution, oral:
mg daily, or bottle may be removed from refrigeration 100 mg/mL
A 375 mg/m? with ritonavir briefly so long as the bottle remains at room
150 mg/m? temperature; write the date of opening the
. . ... |bottle on the label and do not use after that
Decreased dosing due to intolerance or toxicity: date
A éiilr\r;g(/)l:g with 5 mg/ke of ritonavir twice Oral solution must be maintained at room
. ’ o . temperature and used within 60 days after
A 290 mg/m? with ritonavir first opening of the bottle
115 mg/m? IrSt opening ] ]
) . Can be taken irrespective of food
Assess ability to swallow capsules prior to
initiating therapy; if a child is unable to reliably
swallow a capsule, then the oral solution
formulation should be used; do not exceed
adult dose
RecombinantMonoclonal Antibody
ibalizumab-uiyk |Loading dose: 2,000 mg as an - Requires further dilution in 0.9% NaCl; see Single-dose vials of
(Trogarzo) intravenous (IV) infusion labeling for preparation details IV solution:
Maintenance dosage: 800 mg IV Patients must be observed for 1 hour after 200 mg/1.33 mL
infusion every 2 weeks completion of administration for at least the
first infusion; if no infusion-associated adverse
reaction occurs, the post-infusion observation
time can be reduced to 15 minutes thereafter
Dose modifications are not required with any
other drugs
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratiq  Availability
Combination Products- Nucleos(t)ide Reverse Transcriptase Inhibit@gMRTIS)

abacavir/ 1 tablet daily, in combination > 25 kg who are able to swallow: 1 tablet daily, |Do not use for patients requiring dosage Tablets:
lamivudine with other antiretroviral agents |in combination with other antiretroviral agents |adjustment, such as those with creatinine 600/300 mg
(Epzicom), clearance < 50 mL/min and patients with abacavir/
ABC/3TC hepatic impairment lamivudine

Can be taken irrespective of food
abacavir/ 1 tablet twice daily Not recommended for use in adolescents who |Do not use for patients requiring dosage Tablets:
lamivudine/ weigh <40 kg adjustment, such as those with creatinine 150/300/300 mg
zidovudine clearance < 50 mL/min, patients with hepatic |lamivudine/
(Trizivir), impairment, or patients experiencing dose- abacavir/
ABC/3TC/AZT limiting adverse events zidovudine

Can be taken irrespective of food
tenofovir Treatment of HIV-1 in In combination with antiviral agents (other than [Not indicated for people with Tablets: 200/25 mg

alafenamide/ |combination with other

protease inhibitors that require CYP3A

CrCl £ 30 mL/min (See Special Populations,

emtricitabine/

emtricitabine |antiretrovirals: inhibitors) for HIV-1 in pediatric patients Renal Impairment tenofovir
(Descovy), A 200/25 mg (1 regular weighing = 25 kg to < 35 kg alafenamide
TAF/FTC strength tablet) once daily |A  200/25 mg (1 regular strength tablet) once
without regards to meals daily without regards to meals
Pre-exposure prophylaxis (PrEP) |Safety and efficacy co-administered with a Pl
weighing > 35 kg: and either cobicistat or ritonavir have not been
A 200/25 mg (1 regular established in patients < 35 kg
strength tablet) once daily  |pre-exposure Prophylaxis (PrEP) weighing > 35
kg:
A 200/25 mg (1 regular strength tablet) once
daily
lamivudine/ 1 tablet once daily Pediatric patients weighing > 35 kg: Not recommended in patients with estimated |Tablets: 300/300
tenofovir 1 tablet once daily CrCl < 50 mL/min, ESRD, or hemodialysis mg lamivudine/
disoproxil tenofovir disoproxil
fumarate fumarate
(Cimduo)
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratiq  Availability
Combination Products- Nucleos(t)ide Reverse Transcriptase Inhibitors (NR{dshtinued)

lamivudine/ 1 tablet once daily Pediatric patients weighing > 35 kg: Not recommended in patients with estimated |Tablets: 300/300
tenofovir 1 tablet once daily CrCl < 50 mL/min, ESRD, or hemodialysis mg lamivudine/
disoproxil tenofovir disoproxil
fumarate fumarate
(Temixys)
lamivudine/ Adults and Adolescents weighing |Pediatric patients must weigh > 30 kg; do not  [Fixed dose zidovudine/lamivudine products  (Tablets, scored:
zidovudine > 30 kg: 1 tablet twice daily exceed adult doses should not be used for pediatric patients 150/300 mg
(Combivir), weighing < 30 kg or patients requiring dosage |lamivudine/
AZTI3TCIAZT adjustment, such as those with renal (CrCl < |zidovudine

50 mL/min) or hepatic impairment, or patients

experiencing dose-limiting adverse reactions
tenofovir Treatment of HIV-1: Treatment of HIV-1 weighing > 35 kg: Special dosing regimen for people with CrCl < |Tablets:
disoproxil A 200/300 mg (1 regular A 200/300 mg (1 regular strength tablet) 50 mL/min (See Special Populations, Renal |100/150 mg,
fumarate/ strength tablet) once daily once daily Impairmeny 133/200 mg,
emtricitabine |pro_ayposure Prophylaxis (PrEP): [Treatment of HIV-1 weighing 17 kg to < 35 kg |Not to be used in non-HIV-1 infected 167/250 mg,
(Truvada), A 200/300 mg (1 regular and able to swallow a whole tablet (using individuals for PrEP with a creatinine clearance|200/300 mg
TDF/FTC <60 mL/min (regular strength)

strength tablet) once daily

lower-strength tablets):

A 17 to <22 kg: 100/150 mg tablet once daily

A 22to <28 kg: 133/200 mg tablet once daily

A 28to <35 kg: 167/250 mg tablet once daily

Pre-exposure Prophylaxis (PrEP) weighing > 35

kg:

A 200/300 mg (1 regular strength tablet)
once daily

Can be taken irrespective of food

emtricitabine/
tenofovir disoproxil
fumarate

Combination Products- Proteaselnhibitors (PIs) or Pls + Pharmacokinetic Enhancer

atazanavir/ 1 tablet orally once daily with -- Not recommended for use in treatment- Tablets:
cobicistat food experienced patients with end-stage renal 300/150 mg
(Evotaz), ATV/c disease managed with hemodialysis atazanavir/
Not recommended in patients with hepatic ~ |cobicistat
impairment
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Dosages (continued)

Drug Dosage in Adults Dosage in Children Special Dosing and Other Consideratiq  Availability
Combination Products- Protease Inhibitors (PI)r Pls + Pharmacokinetic Enhandepntinued)

darunavir/ 1 tablet orally once daily with - -- Tablets:
cobicistat food 800/150 mg
(Prezcobix), darunavir/
DRV/c cobicistat
lopinavir/ 400/100 mg (two 200/50 mg Weight- or Body Surface Area-based Do not use once daily administration of Solution, oral:
ritonavir tablets, four 100/25 mg capsules, | A Kaletra in HIV-1 infected patients with 3 or 80/20 mg per mL

(Kaletra), LPVTr

or 5 mL oral solution) twice daily

Patients with less than 3
lopinavir resistance-associated
substitutions:

A 800/200 mg (four 200/50 mg
tablets or 10 mL oral
solution) once daily

Concomitant therapy with
efavirenz, nevirapine, or
nelfinavir:

A 500/125 mg (two 200/50 mg
tablets and one 100/25 mg
tablet) twice daily

A 533/133 mg (6.5 mL) twice

daily
Pregnant woman
A 400/100 mg twice daily

Pediatric patients < 12 years of age with a
weight > 40 kg OR age > 12 years of age:
400/100 mg (three 133/33 mg capsules)
twice daily with food

Pediatric patients between 14 days to 6 months
of age, oral solution:

A 16/4 mg/kg twice daily; OR

A 300/75 mg/m? twice daily

Pediatric patients between 6 months and 18
years of age, oral solution:

A 230/57.5 mg/m? twice daily; not to exceed
adult dose of 400/100 mg twice daily, OR

A <15kg: 12/3 mg/kg twice daily

A 215 kg to 40 kg: 10/2.5 mg/kg twice daily

Concomitant therapy with efavirenz,
nevirapine, or nelfinavir:
A > 45 kg, capsules:
533/133 mg (four 133/33 mg capsules)
twice daily with food

A 6 months to 18 years of age, oral solution:
300/75 mg/m?2 oral solution

A <15 kg, oral solution:
13/3.25 mg/kg twice daily

A >15 kg to 45 kg, oral solution:

11/2.75 mg/kg twice daily

more lopinavir resistance-associated
substitutions; concomitant carbamazepine,
phenobarbital, or phenytoin; or in
combination with efavirenz, nevirapine, or
nelfinavir

Tablets may be taken with or without food,
swallowed whole and not chewed, broken, or
crushed

Oral solution must be taken with food

Once daily dosing is not approved in pediatric
patients less than 18 years of age

Dose increase is required for pediatric patients
taking concomitant efavirenz, nevirapine, or
nelfinavir; use not recommended in patients
taking these agents who are < 6 months of age
Kaletra oral solution should not be
administered to neonates before a
postmenstrual age (first day of the mother’s
last menstrual period to birth plus the time
elapsed after birth) of 42 weeks and a
postnatal age of at least 14 days has been
attained or to pregnant woman

lopinavir/ritonavir

Tablet, film coated:
100/25 mg,
200/50 mg
lopinavir/ritonavir
(brand only)
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Dosages (continued)

Special Dosing and Other

emtricitabine/
tenofovir alafenamide
(Biktarvy),
BIC/FTC/TAF

without food

1 tablet orally once daily with or
without food

30 mL/min
Not recommended in patients in patients
with Child-Pugh Class C

Dru Dosage in Adults Dosage in Children . . Availabili

9 9 9 Considerations v
Combination Products- Multiple Classes

bictegravir/ 1 tablet orally once daily with or Pediatric patients weighing 2 25 kg:  |[Not recommended in patients with CrCl < |Tablets:

50/200/25 mg
bictegravir/
emtricitabine/ tenofovir
alafenamide

darunavir/ cobicistat/
emtricitabine/
tenofovir alafenamide

1 tablet orally once daily with food

Not recommended in patients with CrCl <
30 mL/min
Not recommended in patients in patients

Tablets:
800/150/200/10 mg
darunavir/cobicistat/

abacavir/ lamivudine
(Triumeq),
DTG/ABC/3TC

food

1 tablet once daily with or without
food

fosamprenavir/ritonavir, tipranavir/
ritonavir, rifampin, or carbamazepine,
recommend dolutegravir dosage of 50 mg
twice daily; an additional dolutegravir 50
mg tablet, separated by 12 hours from
Triumeq, should be taken

(Symtuza), with Child-Pugh Class C emtricitabine/ tenofovir
DRV/c/FTCITAF alafenamide
dolutegravir/ 1 tablet once daily with or without  [Pediatric patients weighing > 40 kg:  |If co-administered with efavirenz, Tablets:

600/50/300 mg
abacavir/dolutegravir/
lamivudine

dolutegravir/
lamivudine (Dovato),
DTG/3TC

1 tablet once daily with or without
food

If co-administered with carbamazepine,
rifampin recommended an additional
dolutegravir 50 mg tablet separated by 12
hours from Dovato dose

Tablets: 50/300 mg
dolutegravir/lamivudine

dolutegravir/rilpivirine
(Juluca), DTG/RPV

1 tablet once daily with food

Coadministration with rifabutin: 1 tablet
(dolutegravir 50 mg/rilpivirine 25 mg) plus
1 rilpivirine 25 mg tablet orally once daily
with a meal during the rifabutin regimen

Tablets: 50/25 mg
dolutegravir/rilpivirine

doravirine/
lamivudine/tenofovir
disoproxil fumarate

1 tablet once daily with or without
food

Tablet:
100/300/300 mg
doravirine/lamivudine/

(Delstrigo), L .
DOR/3TC/TDE tenofovir disoproxil
fumarate
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Dosages (continued)

Drug

Dosage in Adults

Dosage in Children

Special Dosing and Other
Considerations

Availability

Combination Products- Multiple Classegcontinued)

efavirenz/lamivudine/
tenofovir disoproxil
fumarate (Symfi, Symfi
Lo), EFVI3TC/TDF

Symfi, Symfi Lo: 1 tablet taken orally
once daily on an empty stomach,
preferably at bedtime

Symfi Lo

Pediatric patients weighing 2 35 kg:
A 1 tablet taken orally once daily
on an empty stomach, preferably
at bedtime

Symfi

Pediatric patients weighing > 40 kg:

A 1 tablet taken orally once daily
on an empty stomach, preferably
at bedtime

Symfi — Tablets:
600/300/300 mg
efavirenz/lamivudine/
tenofovir disoproxil
fumarate

Symfi Lo — Tablets:
400/300/300 mg
efavirenz/lamivudine/
tenofovir disoproxil
fumarate

elvitegravir/cobicistat/
emtricitabine/
tenofovir alafenamide
(TAF) (Genvoya),
EVG/c/FTC/TAF

1 tablet once daily with food

Pediatric patients weighing > 25 kg: 1
tablet once daily with food

Not recommended in patients with
estimated CrCl 15 to < 30 mL/min or with
CrCl < 15 mL/min in patients not on chronic
hemodialysis

Not recommended in patients with severe
hepatic impairment

Tablets:
150/150/200/10 mg
elvitegravir/cobicistat/
emtricitabine/
tenofovir alafenamide

elvitegravir/cobicistat/
emtricitabine/
tenofovir disoproxil
fumarate (Stribild),
EVG/c/FTC/TDF

1 tablet once daily with food

Pediatric patients 2 12 years old and
weighing > 35 kg: 1 tablet once daily
with food

Should not be initiated in patients with
estimated creatinine clearance below 70
mL per minute; discontinue in patients
with estimated CrCl < 50 mL/min or
evidence of Fanconi syndrome.

Should be taken with food

Because it is considered a complete
regimen, it should not be coadministered
with other antiretroviral products

Tablets:
150/150/200/300 mg
elvitegravir/cobicistat/
emtricitabine/
tenofovir disoproxil
fumarate

emtricitabine/
rilpivirine/tenofovir

1 tablet once daily with a meal

Age > 12 years: 1 tablet once daily
with a meal

Not recommended in patients with
estimated CrCl < 30 mL/min

Tablets:
200/25/25 mg

alafenamide Not studied in patients with severe hepatic |emtricitabine/
(Odefsey), impairment rilpivirine/tenofovir
FTC/RPVITAF alafenamide
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Dosages (continued)

Special Dosing and Other

emtricitabine/
tenofovir disoproxil
fumarate (Complera),
RPV/FTC/TDF

If co-administered with rifabutin, an
additional 25 mg tablet of rilpivirine
(Edurant) once per day is
recommended

> 35 kg: 1 tablet once daily with a

meal

with creatinine clearance < 50 mL/min
For pregnant patients:

A If patients are already taking Complera
and virologically suppressed (HIV-RNA

< 50 copies/mL), Complera 1 tablet
taken once daily may be continued

Dr D in Adul D in Children . . Availabili

ug osage dults osage in Childre Considerations ailability
Combination Products- Multiple Classegcontinued)

rilpivirine/ 1 tablet once daily with a meal Age > 12 years weighing Should not be administered in patients Tablets: 25/200/300

mg rilpivirine/
emtricitabine/
tenofovir disoproxil
fumarate

tenofovir disoproxil
fumarate/
emtricitabine/
efavirenz (Atripla),
TDF/FTC/IEFV

1 tablet once daily on an empty
stomach, preferably at bedtime

> 40 kg: 1 tablet once daily on an
empty stomach, preferably at

bedtime

Should not be administered in patients
with creatinine clearance < 50 mL/min
Co-administration with rifampin requires
dose modification of the efavirenz
component

Dosage adjustment with rifampin

coadministration: additional 200 mg/day of

efavirenz is recommended for patients
weighing > 50 kg

Tablets: 600/200/300
mg efavirenz/
emtricitabine/
tenofovir disoproxil
fumarate

Additional Testing Prior to Initiating Therapy

As discussed in sections above (e.g., Contraindications/Warnings, Adverse Effects), prior to the initiation of therapy, patients should be
tested for coinfections (e.g., hepatitis B and C virus), as this can affect treatment selection, drug interactions, and potential for resistance of
treatment for other conditions. In addition, patients should be assessed for baseline clinical status (e.g., renal and hepatic impairment), as
these factors can also affect treatment selection for adverse effect profile and dosing. Notably, patients prescribed regimens containing
tenofovir, as either TAF or TDF, should have a full assessment of renal function (e.g., creatinine clearance, urine glucose, and urine protein)
prior to starting therapy, and additional parameters should be assessed in patients with chronic kidney disease (e.g., serum phosphorus).
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CLINICAL TRIALS

Myriad clinical trial data is available for drugs used in the treatment of HIV and AIDS. In an effort to
ensure utility to the reader by maintaining an appropriate length of this clinical document, clinical trials
that address safety and efficacy of these products will not be included. With the rapidly changing
information, both published and unpublished, on antiretroviral therapy for the treatment of HIV
infection, instead of relying on individual clinical trial data, clinical practice patterns rely on the
frequently updated guidelines. These guidelines are a comprehensive evaluation of evidence for safety
and efficacy.

HIV regimens have their own unique and class-specific adverse events and require careful follow-up to
achieve optimal antiviral effects. HIV treatment should be individualized. Clinical trials provide insight
into HIV regimens, but key factors to consider for HIV treatment include potential side effects, dosing
requirements, significant drug-drug interactions, resistance profile, efficacy, and tolerability. Patients’
abilities to remain adherent to combination antiretroviral therapy and tolerance of common side
effects are critically important to maintain drug efficacy. One of the significant consequences of sub-
optimal adherence is a resistant virus. It is estimated that > 95% adherence to protease inhibitor
therapy is needed to offset lowest incidence of virologic failure.*>’

SUMMARY

Antiretroviral therapy for the treatment of HIV infection has improved steadily since the advent of
combination therapy. There are several established regimens that are successful when used in the
appropriate stage of a patient’s HIV infection. Consensus has been built across guidelines for the
specific treatment regimens for treatment-naive individuals. These regimens have shown good
virologic and immunologic response. Adverse event profile, pill burden, or other factors may be used to
select the optimal initiating regimen to support compliance, thus aiding clinical success. All currently
recommended treatment regimens for treatment-naive individuals utilize drugs from the following
classes: nucleos(t)ide reverse transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase
inhibitors (NNRTIs), protease inhibitors (Pls), or integrase strand transfer inhibitors (INSTIs). NNRTI-
based regimens have a low threshold for the development of resistance; cross-resistance is common.
Pl-based regimens have more virologic potency and durability, as well as higher barriers to resistance
compared to other regimens. Unfortunately, drugs in this class have more concerning adverse event
profiles, as well as numerous drug interactions. Most Pl-based regimens require the use of ritonavir
(Norvir) or cobicistat (Tybost) for boosting systemic exposure to the protease inhibitor. INSTI-based
regimens are now considered first-line therapy for treatment-naive patients in current guidelines since
their safety profile is favorable, and these agents have higher barriers to viral resistance compared to
some other initial regimens. CCR5-based regimens are also effective but require expensive coreceptor
tropism assays prior to use and need more studies with other NRTIs. As a result, CCR5-based regimens
are generally considered alternative therapy regimens. Notably, all guidelines advise initiating
antiretroviral therapy regardless of CD4 cell counts in HIV-infected individuals who are prepared to
commit to the regimen.

In patients who are experiencing treatment failure, HIV RNA genotypic drug-resistance testing and next
generation sequencing genotypic resistance assays are now available. In addition, a monoclonal
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antibody, ibalizumab-uiyk (Trogarzo), is now indicated in heavily treatment-experienced adults with
multidrug resistant HIV-1 infection who are failing their current antiretroviral regimens.

Individuals at high risk to contract HIV have tools available to determine HIV status and prevent
infection, including self-administered HIV test kits and FDA-approved pre-exposure pharmacologic
prophylaxis (PrEP). Emtricitabine/tenofovir disoproxil fumarate (Truvada) and emtricitabine/tenofovir
alafenamide (Descovy) gained formal FDA-approval for PrEP in 2012 and 2019, respectively, and
remain the only products that currently carry this indication. Individuals who are candidates for PrEP
must be confirmed to be HIV-negative immediately before initiation and throughout the time they are
taking the drugs. Failure to do so could cause the development of resistant strains.

Prevention of maternal-fetal HIV transmission has continued to improve worldwide due to the
availability and improved utilization of antiretroviral therapy. Early treatment is emphasized in all
pediatric patients as well, starting hours after time of birth. Monitoring intervals for infants and
children are shorter than those recommended in adults due to the potentially rapid changes in clinical
status.

The use of antiretroviral agents evolves rapidly, with the availability of new agents and new clinical
data changing therapeutic options and preferences. Viral suppression requires multidrug therapy
involving 2 or more antiretroviral subclasses. Selection of products should take into consideration any
known resistance profiles or other patient characteristics, as well as adverse effects, interactions with
concomitant medications, and patients’ abilities to adhere to regimens.
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176 Kaletra [package insert]. North Chicago, IL; AbbVie; August 2019.

177 Biktarvy [package insert]. Foster City, CA; Gilead; August 2019.

178 Symtuza [package insert]. Titusville, NJ; Janssen; May 2019.

179 Triumeq [package insert]. Research Triangle Park, NC; ViiV; May 2019.

180 Dovato [package insert]. Research Triangle Park, NC; ViiV; October 2019.
181 Juluca [package insert]. Research Triangle Park, NC; ViiV; October 2019.

182 Delstrigo [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; October 2019.
183 Symfi [package insert]. Morgantown, WV; Mylan; March 2018.

184 Symfi Lo [package insert]. Morgantown, WV; Mylan; February 2018.

185 Genvoya [package insert]. Foster City, CA; Gilead; February 2019.

186 Stribild [package insert]. Foster City, CA; Gilead; January 2019

187 Odefsey [package insert]. Foster City, CA; Gilead; October 2018.
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188 Complera [package insert]. Foster City, CA; Gilead; October 2018.

189 Atripla [package insert]. Foster City, CA; Gilead/Bristol Myers Squibb; July 2018.

190 Selzentry [package insert]. Research Triangle Park, NC; ViiV; July 2018.

191 Fuzeon [package insert]. South San Francisco, CA; Genentech; August 2019.

192 Tivicay [package insert]. Research Triangle Park, NC; ViiV; October 2019.

193 Isentress/HD [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; January 2019.
194 Rescriptor [package insert]. Research Triangle Park, NC; ViiV; March 2018.

195 Pifeltro [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; October 2019.
196 Sustiva [package insert]. Princeton, NJ; Bristol Myers Squibb; October 2017.

197 Intelence [package insert]. Titusville, NJ; Janssen; July 2019.

198 Viramune [package insert]. Ridgefield, CT; Boehringer Ingelheim; September 2018.

199 Viramune XR [package insert]. Ridgefield, CT; Boehringer Ingelheim; September 2018.
200 Edurant [package insert]. Titusville, NJ; Janssen; May 2019.

201 Ziagen [package insert]. Research Triangle Park, NC; ViiV; June 2019.

202 Videx EC [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.

203 Videx Pediatric Powder for Oral Solution [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.
204 Emtriva [package insert]. Foster City, CA; Gilead; December 2018.

205 Epivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

206 Zerit [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.

207 Retrovir [package insert]. Research Triangle Park, NC; ViiV; September 2018.

208 Viread [package insert]. Foster City, CA; Gilead; April 2019.

209 Tybost [package insert]. Foster City, CA; Gilead; October 2019.

210 Reyataz [package insert]. Princeton, NJ; Bristol Myers Squibb; March 2018.

211 Prezista [package insert]. Titusville, NJ; Janssen; May 2019.

212 Lexiva [package insert]. Research Triangle Park, NC; ViiV; March 2019.

213 Crixivan [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; May 2018.
214 Viracept [package insert]. Research Triangle Park, NC; ViiV; September 2016.

215 Norvir [package insert]. North Chicago, IL; AbbVie; August 2019.

216 Invirase [package insert]. South San Francisco, CA; Genentech; March 2019.

217 Aptivus [package insert]. Ridgefield, CT; Boehringer Ingelheim; June 2018.

218 Trogarzo [package insert]. Irvine, CA; Thera Technologies; May 2018.

219 Epzicom [package insert]. Research Triangle Park, NC; ViiV; May 2019.

220 Trizivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

221 Descovy [package insert]. Foster City, CA; Gilead; October 2019.

222 Cimduo [package insert]. Morgantown, WV; Mylan; March 2018.

223 Temixys [package insert]. Incheon, Republic of Korea; Celltrion; November 2018.

224 Combivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

225 Truvada [package insert]. Foster City, CA; Gilead; May 2018.

226 Evotaz [package insert]. Princeton, NJ; Bristol-Myers Squibb; March 2018.

227 Prezcobix [package insert]. Titusville, NJ; Janssen; May 2019.

228 Kaletra [package insert]. North Chicago, IL; AbbVie; August 2019.

229 Biktarvy [package insert]. Foster City, CA; Gilead; August 2019.

230 Symtuza [package insert]. Titusville, NJ; Janssen; May 2019.

231 Triumeq [package insert]. Research Triangle Park, NC; ViiV; May 2019.

232 Dovato [package insert]. Research Triangle Park, NC; ViiV; October 2019.

233 Juluca [package insert]. Research Triangle Park, NC; ViiV; October 2019.

234 Delstrigo [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; October 2019.
235 Symfi [package insert]. Morgantown, WV; Mylan; March 2018.

236 Symfi Lo [package insert]. Morgantown, WV; Mylan; February 2018.

237 Genvoya [package insert]. Foster City, CA; Gilead; February 2019.

238 Stribild [package insert]. Foster City, CA; Gilead; January 2019.

239 Odefsey [package insert]. Foster City, CA; Gilead; October 2018.

240 Complera [package insert]. Foster City, CA; Gilead; October 2018.

241 Atripla [package insert]. Foster City, CA; Gilead/Bristol Myers Squibb; July 2018.

242 REMS@FDA. Available at: https://www.accessdata.fda.gov/drugsatfda docs/appletter/2019/0217520rig1s060ltr.pdf. Accessed October 28, 2019.
243 Selzentry [package insert]. Research Triangle Park, NC; ViiV; July 2018.

244 Fuzeon [package insert]. South San Francisco, CA; Genentech; August 2019.

245 Tivicay [package insert]. Research Triangle Park, NC; ViiV; October 2019.

246 Isentress/HD [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; January 2019.
247 Rescriptor [package insert]. Research Triangle Park, NC; ViiV; March 2018.

248 Pifeltro [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; October 2019.
249 Sustiva [package insert]. Princeton, NJ; Bristol Myers Squibb; October 2017.

250 Intelence [package insert]. Titusville, NJ; Janssen; July 2019.

251 Viramune [package insert]. Ridgefield, CT; Boehringer Ingelheim; September 2018.
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252 Viramune XR [package insert]. Ridgefield, CT; Boehringer Ingelheim; September 2018.
253 Edurant [package insert]. Titusville, NJ; Janssen; May 2019.

254 Ziagen [package insert]. Research Triangle Park, NC; ViiV; June 2019.

255 Videx EC [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.

256 Videx Pediatric Powder for Oral Solution [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.
257 Emtriva [package insert]. Foster City, CA; Gilead; December 2018.

258 Epivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

259 Zerit [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.

260 Retrovir [package insert]. Research Triangle Park, NC; ViiV; September 2018.

261 Viread [package insert]. Foster City, CA; Gilead; April 2019.

262 Tybost [package insert]. Foster City, CA; Gilead; October 2019.

263 Reyataz [package insert]. Princeton, NJ; Bristol Myers Squibb; March 2018.

264 Prezista [package insert]. Titusville, NJ; Janssen; May 2019.

265 Lexiva [package insert]. Research Triangle Park, NC; ViiV; March 2019.

266 Crixivan [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; May 2018.
267 Viracept [package insert]. Research Triangle Park, NC; ViiV; September 2016.

268 Norvir [package insert]. North Chicago, IL; AbbVie; August 2019.

269 Invirase [package insert]. South San Francisco, CA; Genentech; March 2019.

270 Aptivus [package insert]. Ridgefield, CT; Boehringer Ingelheim; June 2018.

271 Trogarzo [package insert]. Irvine, CA; Thera Technologies; May 2018.

272 Epzicom [package insert]. Research Triangle Park, NC; ViiV; May 2019.

273 Trizivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

274 Descovy [package insert]. Foster City, CA; Gilead; October 2019.

275 Cimduo [package insert]. Morgantown, WV; Mylan; March 2018.

276 Temixys [package insert]. Incheon, Republic of Korea; Celltrion; November 2018.

277 Combivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

278 Truvada [package insert]. Foster City, CA; Gilead; May 2018.

279 Evotaz [package insert]. Princeton, NJ; Bristol-Myers Squibb; March 2018.

280 Prezcobix [package insert]. Titusville, NJ; Janssen; May 2019.

281 Kaletra [package insert]. North Chicago, IL; AbbVie; August 2019.

282 Biktarvy [package insert]. Foster City, CA; Gilead; August 2019.

283 Symtuza [package insert]. Titusville, NJ; Janssen; May 2019.

284 Triumeq [package insert]. Research Triangle Park, NC; ViiV; May 2019.

285 Dovato [package insert]. Research Triangle Park, NC; ViiV; October 2019.

286 Juluca [package insert]. Research Triangle Park, NC; ViiV; October 2019.

287 Delstrigo [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; October 2019.
288 Symfi [package insert]. Morgantown, WV; Mylan; March 2018.

289 Symfi Lo [package insert]. Morgantown, WV; Mylan; February 2018.

290 Genvoya [package insert]. Foster City, CA; Gilead; February 2019.

291 Stribild [package insert]. Foster City, CA; Gilead; January 2019.

292 Odefsey [package insert]. Foster City, CA; Gilead; October 2018.

293 Complera [package insert]. Foster City, CA; Gilead; October 2018.

294 Atripla [package insert). Foster City, CA; Gilead/Bristol Myers Squibb; July 2018.

295 Selzentry [package insert]. Research Triangle Park, NC; ViiV; July 2018.

296 Fuzeon [package insert]. South San Francisco, CA; Genentech; August 2019.

297 Tivicay [package insert]. Research Triangle Park, NC; ViiV; October 2019.

298 Isentress/HD [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; January 2019.
299 Rescriptor [package insert]. Research Triangle Park, NC; ViiV; March 2018.

300 Pifeltro [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; October 2019.
301 Sustiva [package insert]. Princeton, NJ; Bristol Myers Squibb; October 2017.

302 Intelence [package insert]. Titusville, NJ; Janssen; July 2019.

303 Viramune [package insert]. Ridgefield, CT; Boehringer Ingelheim; September 2018.
304 Viramune XR [package insert]. Ridgefield, CT; Boehringer Ingelheim; September 2018.
305 Edurant [package insert]. Titusville, NJ; Janssen; May 2019.

306 Ziagen [package insert]. Research Triangle Park, NC; ViiV; June 2019.

307 Videx EC [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.

308 Videx Pediatric Powder for Oral Solution [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.
309 Emtriva [package insert]. Foster City, CA; Gilead; December 2018.

310 Epivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

311 Zerit [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.

312 Retrovir [package insert]. Research Triangle Park, NC; ViiV; September 2018.

313 Viread [package insert]. Foster City, CA; Gilead; April 2019.

314 Tybost [package insert]. Foster City, CA; Gilead; October 2019.

315 Reyataz [package insert]. Princeton, NJ; Bristol Myers Squibb; March 2018.
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316 Prezista [package insert]. Titusville, NJ; Janssen; May 2019.

317 Lexiva [package insert]. Research Triangle Park, NC; ViiV; March 2019.

318 Crixivan [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; May 2018.
319 Viracept [package insert]. Research Triangle Park, NC; ViiV; September 2016.

320 Norvir [package insert]. North Chicago, IL; AbbVie; August 2019.

321 Invirase [package insert]. South San Francisco, CA; Genentech; March 2019.

322 Aptivus [package insert]. Ridgefield, CT; Boehringer Ingelheim; June 2018.

323 Trogarzo [package insert]. Irvine, CA; Thera Technologies; May 2018.

324 Epzicom [package insert]. Research Triangle Park, NC; ViiV; May 2019.

325 Trizivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

326 Descovy [package insert]. Foster City, CA; Gilead; October 2019.

327 Cimduo [package insert]. Morgantown, WV; Mylan; March 2018.

328 Temixys [package insert]. Incheon, Republic of Korea; Celltrion; November 2018.

329 Combivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

330 Truvada [package insert]. Foster City, CA; Gilead; May 2018.

331 Evotaz [package insert]. Princeton, NJ; Bristol-Myers Squibb; March 2018.

332 Prezcobix [package insert]. Titusville, NJ; Janssen; May 2019.

333 Kaletra [package insert]. North Chicago, IL; AbbVie; August 2019.

334 Biktarvy [package insert]. Foster City, CA; Gilead; August 2019.

335 Symtuza [package insert]. Titusville, NJ; Janssen; May 2019.

336 Triumeq [package insert]. Research Triangle Park, NC; ViiV; May 2019.

337 Dovato [package insert]. Research Triangle Park, NC; ViiV; October 2019.

338 Juluca [package insert]. Research Triangle Park, NC; ViiV; October 2019.

339 Delstrigo [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; October 2019.
340 Symfi [package insert]. Morgantown, WV; Mylan; March 2018.

341 Symfi Lo [package insert]. Morgantown, WV; Mylan; February 2018.

342 Genvoya [package insert]. Foster City, CA; Gilead; February 2019.

343 Stribild [package insert]. Foster City, CA; Gilead; January 2019.

344 Odefsey [package insert]. Foster City, CA; Gilead; October 2018.

345 Complera [package insert]. Foster City, CA; Gilead; October 2018.

346 Atripla [package insert]. Foster City, CA; Gilead/Bristol Myers Squibb; July 2018.

347 Selzentry [package insert]. Research Triangle Park, NC; ViiV; July 2018.

348 Fuzeon [package insert]. South San Francisco, CA; Genentech; August 2019.

349 Tivicay [package insert]. Research Triangle Park, NC; ViiV; October 2019.

350 Isentress/HD [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; January 2019.
351 Rescriptor [package insert]. Research Triangle Park, NC; ViiV; March 2018.

352 Pifeltro [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; October 2019.
353 Sustiva [package insert]. Princeton, NJ; Bristol Myers Squibb; October 2017.

354 Intelence [package insert]. Titusville, NJ; Janssen; July 2019.

355 Viramune [package insert]. Ridgefield, CT; Boehringer Ingelheim; September 2018.
356 Viramune XR [package insert]. Ridgefield, CT; Boehringer Ingelheim; September 2018.
357 Edurant [package insert]. Titusville, NJ; Janssen; May 2019.

358 Ziagen [package insert]. Research Triangle Park, NC; ViiV; June 2019.

359 Videx EC [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.

360 Videx Pediatric Powder for Oral Solution [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.

361 Emtriva [package insert]. Foster City, CA; Gilead; December 2018.

362 Epivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

363 Zerit [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.
364 Retrovir [package insert]. Research Triangle Park, NC; ViiV; September 2018.
365 Viread [package insert]. Foster City, CA; Gilead; April 2019.

366 Tybost [package insert]. Foster City, CA; Gilead; October 2019.

367 Reyataz [package insert]. Princeton, NJ; Bristol Myers Squibb; March 2018.
368 Prezista [package insert]. Titusville, NJ; Janssen; May 2019.

369 Lexiva [package insert]. Research Triangle Park, NC; ViiV; March 2019.

370 Crixivan [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; May 2018.
371 Viracept [package insert]. Research Triangle Park, NC; ViiV; September 2016.
372 Norvir [package insert]. North Chicago, IL; AbbVie; August 2019.

373 Invirase [package insert]. South San Francisco, CA; Genentech; March 2019.
374 Aptivus [package insert]. Ridgefield, CT; Boehringer Ingelheim; June 2018.
375 Trogarzo [package insert]. Irvine, CA; Thera Technologies; May 2018.

376 Epzicom [package insert]. Research Triangle Park, NC; ViiV; May 2019.

377 Trizivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

378 Descovy [package insert]. Foster City, CA; Gilead; October 2019.

379 Cimduo [package insert]. Morgantown, WV; Mylan; March 2018.
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380 Temixys [package insert]. Incheon, Republic of Korea; Celltrion; November 2018.

381 Combivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

382 Truvada [package insert]. Foster City, CA; Gilead; May 2018.

383 Evotaz [package insert]. Princeton, NJ; Bristol-Myers Squibb; March 2018.

384 Prezcobix [package insert]. Titusville, NJ; Janssen; May 2019.

385 Kaletra [package insert]. North Chicago, IL; AbbVie; August 2019.

386 Biktarvy [package insert]. Foster City, CA; Gilead; August 2019.

387 Symtuza [package insert]. Titusville, NJ; Janssen; May 2019.

388 Triumeq [package insert]. Research Triangle Park, NC; ViiV; May 2019.

389 Dovato [package insert]. Research Triangle Park, NC; ViiV; October 2019.

390 Juluca [package insert]. Research Triangle Park, NC; ViiV; October 2019.

391 Delstrigo [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; October 2019.

392 Symfi [package insert]. Morgantown, WV; Mylan; March 2018.

393 Symfi Lo [package insert]. Morgantown, WV; Mylan; February 2018.

394 Genvoya [package insert]. Foster City, CA; Gilead; February 2019.

395 Stribild [package insert]. Foster City, CA; Gilead; January 2019.

396 Odefsey [package insert]. Foster City, CA; Gilead; October 2018.

397 Complera [package insert]. Foster City, CA; Gilead; October 2018.

398 Atripla [package insert]. Foster City, CA; Gilead/Bristol Myers Squibb; July 2018.

399 Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of antiretroviral agents in HIV-1-infected adults and adolescents.
Department of Health and Human Services. May 30, 2018. Updated October 25, 2018. Available at: https://aidsinfo.nih.gov/guidelines. Accessed October
28, 2019.

400 WHO HIV/AIDS Programme. Technical update on treatment optimization/use of efavirenz during pregnancy: a public health perspective. June, 2012.
Available at: http://www.who.int/hiv/pub/treatment2/efavirenz/en/index.html. Accessed October 28, 2019.

401 Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of antiretroviral agents in HIV-1-infected adults and adolescents.
Department of Health and Human Services. May 30, 2018. Updated October 25, 2018. Available at: https://aidsinfo.nih.gov/guidelines. Accessed February
25, 2019.

402 Saag MS, Benson CA, Gandhi RT. Antiretroviral drugs for treatment and prevention of HIV infection in adults: 2018 recommendations of the
International Antiviral Society — USA Panel. JAMA. 2018;320(4):379-396. DOI: 10.1001/jama.2018.8431. Updated June 12, 2018. Available at:
https://www.iasusa.org/resources/guidelines/. Accessed October 28, 2019.

403 FDA Drug Safety Communication: FDA to evaluate potential risk of neural tube birth defects with HIV medicine dolutegravir (Juluca, Tivicay, Triumeq).
Available at: https://www.fda.gov/Drugs/DrugSafety/ucm608112.htm. Accessed October 28, 2019.

Department of Health and Human Services. May 30, 2018. Available at: https://aidsinfo.nih.gov/guidelines. Accessed October 28, 2019.

404 Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of antiretroviral agents in HIV-1-infected adults and adolescents.
Department of Health and Human Services. May 30, 2018. Updated October 25, 2018. Available at: https://aidsinfo.nih.gov/guidelines. Accessed October
28, 2019.

405 Selzentry [package insert]. Research Triangle Park, NC; ViiV; July 2018.

406 Fuzeon [package insert]. South San Francisco, CA; Genentech; August 2019.

407 Tivicay [package insert]. Research Triangle Park, NC; ViiV; October 2019.

408 Isentress/HD [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; January 2019.

409 Rescriptor [package insert]. Research Triangle Park, NC; ViiV; March 2018.

410 Pifeltro [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; October 2019.

411 Sustiva [package insert]. Princeton, NJ; Bristol Myers Squibb; October 2017.

412 Intelence [package insert]. Titusville, NJ; Janssen; July 2019.

413 Viramune [package insert]. Ridgefield, CT; Boehringer Ingelheim; September 2018.

414 Viramune XR [package insert]. Ridgefield, CT; Boehringer Ingelheim; September 2018.

415 Edurant [package insert]. Titusville, NJ; Janssen; May 2019.

416 Ziagen [package insert]. Research Triangle Park, NC; ViiV; June 2019.

417 Videx EC [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.

418 Videx Pediatric Powder for Oral Solution [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.

419 Emtriva [package insert]. Foster City, CA; Gilead; December 2018.

420 Epivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

421 Zerit [package insert]. Princeton, NJ; Bristol Myers Squibb; December 2018.

422 Retrovir [package insert]. Research Triangle Park, NC; ViiV; September 2018.

423 Viread [package insert]. Foster City, CA; Gilead; April 2019.

424 Tybost [package insert]. Foster City, CA; Gilead; October 2019.

425 Reyataz [package insert]. Princeton, NJ; Bristol Myers Squibb; March 2018.

426 Prezista [package insert]. Titusville, NJ; Janssen; May 2019.

427 Lexiva [package insert]. Research Triangle Park, NC; ViiV; March 2019.

428 Crixivan [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; May 2018.

429 Viracept [package insert]. Research Triangle Park, NC; ViiV; September 2016.

430 Norvir [package insert]. North Chicago, IL; AbbVie; August 2019.

431 Invirase [package insert]. South San Francisco, CA; Genentech; March 2019.

432 Aptivus [package insert]. Ridgefield, CT; Boehringer Ingelheim; June 2018.
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433 Trogarzo [package insert]. Irvine, CA; Thera Technologies; May 2018.

434 Epzicom [package insert]. Research Triangle Park, NC; ViiV; May 2019.
435 Trizivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.

436 Descovy [package insert]. Foster City, CA; Gilead; October 2019.

437 Cimduo [package insert]. Morgantown, WV; Mylan; March 2018.

438 Temixys [package insert]. Incheon, Republic of Korea; Celltrion; November 2018.
439 Combivir [package insert]. Research Triangle Park, NC; ViiV; May 2019.
440 Truvada [package insert]. Foster City, CA; Gilead; May 2018.

441 Evotaz [package insert]. Princeton, NJ; Bristol-Myers Squibb; March 2018.
442 Prezcobix [package insert]. Titusville, NJ; Janssen; May 2019.

443 Kaletra [package insert]. North Chicago, IL; AbbVie; August 2019.

444 Biktarvy [package insert]. Foster City, CA; Gilead; August 2019.

445 Symtuza [package insert]. Titusville, NJ; Janssen; May 2019.

446 Triumeq [package insert]. Research Triangle Park, NC; ViiV; May 2019.
447 Dovato [package insert]. Research Triangle Park, NC; ViiV; October 2019.
448 Juluca [package insert]. Research Triangle Park, NC; ViiV; October 2019.

449 Delstrigo [package insert]. Whitehouse Station, NJ; Merck Sharp & Dohme; October 2019.

450 Symfi [package insert]. Morgantown, WV; Mylan; March 2018.

451 Symfi Lo [package insert]. Morgantown, WV; Mylan; February 2018.

452 Genvoya [package insert]. Foster City, CA; Gilead; February 2019.

453 Stribild [package insert]. Foster City, CA; Gilead; January 2019.

454 Odefsey [package insert]. Foster City, CA; Gilead; October 2018.

455 Complera [package insert]. Foster City, CA; Gilead; October 2018.

456 Atripla [package insert]. Foster City, CA; Gilead/Bristol Myers Squibb; July 2018.

457 Paterson DL, Swindells S, Mohr J, et al. Adherence to protease inhibitor therapy and outcomes in patients with HIV infection. Ann Intern Med. 2000;

133(1):21-30.
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